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Abstract 



By using the principle of relativity (first postulate), together with new defined nature of the universal speed (our 
second postulate) and homogeneity of time-space (our third postulate), we derive the most general transformation 
equation of relativity in one dimensional space. According to our new second postulate, the universal (not limited) 
speed c in Armenian Theory of Special Relativity is not the actual speed of light but it is the speed of time which is the 
same in all inertial systems. Our third postulate: the homogeneity of time-space is necessary to furnish linear 
transformation equations. We also state that there is no need to postulate the isotropy of space. Our article-book is 
the accumulation of all efforts from physicists to fix the Lorentz transformation equations and build correct and more 
general transformation equations of relativity which obey the rules of logic and fundamental group laws, without 
internal philosophical and physical inconsistencies. 



100 Years Of Inquisition In Physics Is Now Over. 
Armenian Revolution In Science Has Began! 
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\jiu|niupiuG 

bpb qnip pjfiuin giuGbmpjmG mGbp rfhqwqphim fiG^ np rfhljpG, 
luuiw ifft dbquiqphp dbq, uiji GbqiuqpwGp Uuipqiughp iSuipbGuiin[iUuij[iG: 
IfhGp Gpui [unuGuibGbpG GGp dpuijG: 

«U]iui£uiifi Q-njhpp. ^lupuiphpuiqiuG CuipchSuiG ShunipjniG - Uquiin OuipdniiJ» hnrpjuidp huiGrjpuuiGniiS t iShp hpiSGuipuip 
«4,uijlpulp-uG ShunipjniG» uyJuuunnipjuiG iSpiujG iShl] hGpuapuidpGp: Uju GGpuipiudpCp umuiGdGuigGhpiil hpiSGuil)uaG 
ui2tuuiuinLpjnLGpg h ijhpuijuu'puiqphpiq' npiqhu uinuiGdhG JiGpGnipnijG hnqquifr, iShGp GGJqiniiS hGp uijG iShp Cn^Jifi 
uiquiinuiqpiSuiG 20 unSjuiqpG: 

Uju hnqi|ui&niiS, npiqhu Gnp hhquufinJuuilpuG uninhgmiS, tfhGp GhplpujiugGniu' hGp lJpui^iuip ;ppqp4UilpuG unupuiiniipjuiG 
lihg huipuiphpualpuG 2uipduuiG 6LuiipnJunipjuiG huiihiiuuipniu'Ghpli uipuiuicnJuiG <iujlpulp-uG inuipphpuilip: <uijlpulpuG 
huipuiphpuilpuGnipjuiG huiuinil[ uihumpjiuG IpumiigiSuiG huuJuip lJhGp qhquiquipiltq hGp ilfiuijQ uiiShGuipGqhuiGnip 
uipiuiiiupuiGiul|uiG iJuiuifrnqnipjuiiSp h iSmphtfuiinhliiulpuG huiulpugnqnipjniGGhpnq\ uinuiGg uuihiJuaGuiqiuilpSuiG: 

Uju hnqqui&niiS iShGp qinpdtq hGp huitiuiJuiSptq h niqqnpqtq pnpip uijG qfnnGuiliiuGGhpp. guiGphpp h piiihiiqnijG 
uipqjniGpGhpp, npnGp unin huipjmp uuupji, uiiupphp (JuiGuiiquiphGhpnil, ihnpdtq hG pnpuuhtq tihq iquipinuiqpi|ui& qhqfr 
qhinuilpiiG ua2juuiphiuhiujuigpp:[l], [2], [3], [4], [6] 

Up. Ipuphnp huiGquiuuiGp Uu' ^uijlpulpuG ShunipjuiG uipuihhinni[ 2uipdi[hpiL hunSiup uiGhpiudh2in t np iShGp ljinUJiG 
pnpuiihhGp lJhp qliuiuilignipjniGp fuhqnq quiquyuiiqliljp h niGhGuiGp pmpnjiulpuuuijliG hhinhjuq hphp huunlpiipjniGGhpp: 
UhGp iquipunui|np hGp iJiGtq Upji, iquipinuiUnp hGp ijiGtq UqChq 1 h qMqiguuqhu uiGhpuidh2in t np iShGp tfiGhGp UGbhqiJ: 

Uju hnqqui&niiS iShGp uijGpuiG huiGquiuuiGnphG hGp 2uipuiqptq ^uijlpulpuG huipuiphpuilpuGnipjuiG hiuuinLlj uihumpjiuG 
Gnp qiuqiuihiupGhpp h iSuiGpuiiSuiuG uqiuiuifrtq pnpip puiGuidhhpp, np uijG unltqji Tyam quiuuiqjipp t puiG ph qhinuiquiG 
hnqi|ui&: IThGp guiGlpuglq hGp uinuiU_bp_uqnijGu qjnipuigGtq puiGuidUhpp. uipunuihiiu'p, npiqhuqh pGphpgnqp fip 
ni2iuqpnipjniGp uiiltqp. 2uiui phhnh hfnSGuilpuG qiuqiuifnupGhpli h Gnp uninhgniu'Ghph iqiui: 

Ujuinhq rpiip hhuiGqfnqhp quipiSuiGuihpuy Gnp qiuqiuifnupGhpli h huunlpuiqhu uijGujhufi ^Gua2pauiph[ili puiGuidhhpli, np 
U2juuiphp qhn uihutq: bpiuGJi' dhp ui^phpJiG np qnip umuigfiGG hp piSpn2juGhpii uiju qhGuipuip pnjup: Oqinuiqnp&hp dhp 
nqg hphuiliuijnipjniGp, npiqhuqh ujuunljhpuig Ghp ph p^G^ Gnp qiuqiuifiuapGhpli U qhqhghq piuGuidhhpfi qnip qhuiGqJiuihp, hpp 
lihGp hpiuujuipuil|hGp lJhp «bnui^iui}i Q-njhph ^uijlpuljuiG <iupiuphpuilpuGnipjuiG ^uiuiniq ShunLpjmG» hnqqui&n: 

Uhp hnpqnpG t pGphpgnqGhpfiG, npiqhuqji nnip ^IjpqGhp Guijunpq ^fiqJiqnuGhpli ujuuqp h ^ihnpdhp hiuujCihui Ipunnigh^ 
uiphhuiniulpuG piuGuidhhp hnui^iuih unupiudmpjiuG huuJuip, oquuuqnpfrhpnl lShiu^uufi inuipui&nipjuiG hunSiup iShp uipuuufriui) 
puiGuadhhpp: SpuuJuipiuGnipjuiG ophGpp lujqiqhu ui2fuiuuinLiJ: Tluipquauihu unipnqgnipjuuJp jmpuigphp iuju hnqilm&E ^ 
uujuiuhp iJhp huignpq hpuuqiupiuljnuSGhpliG: I^uq uiGhuuJphp pGphpgnqGhpfi hunSiup (hiuijhp4iu() 2)-miS, huuJhGiujG qhuju, 
iShGp inpunSiuqph^ hGp puu[uilpuG 2uun U lupdbpiuihip puiGiudUhp iJhp huignpq' «<uijlpuliuiG <uipiuphpuilpuGnipjuiG 
UDpiuGJilpujli ShunLpjmG» hnqi[ui&lig: 

4uajl]uilpuG dhiuihnfunLpjiuG huu[uiuuipnnSGhpli i5h§ Gnp GhpiSni&iliuf) qnpdiuqfig Ghpfi hunSiup «s» h «g» 
iniuniuG2iuGGhph pGuipmpjniGp iqiuunuhiuljuiGnLpjiuG lupqjniGp ^t, uijl uijG liuiGJuuu5unui)4ui& piuj[ t: npndhhinU <uijlpul]uiG 
uihumpjiuG ilhg i qnp&uiljfigp pGnipuiqpniiS t dunSiuGuili-inuipui&nipjuiG GhppJiG niqqnpqqm&nipjniGp (spin), Jiulj g 
qnpdiuqjigp qui GnijGiqhu duuJuiGiuljh h uiiupiudnipjiuG hpqpui^iuihnLpjniGp pGnipuiqpnq lShq uij^ iShdnLpjniGG t (metric): 

>4.hpnG2Juq s k ^ qnpfriuqfig Ghpni[ p Gmpiuqpi[nq inuipui&nipjniGp lJhGp uiGi[uiGnLiJ hGp <uijlpuquiG SuapuacmLpjnLG: 

Uju hnq4ui&p inupuqpilhpiig hhuin, iShGp hmju niGhGp, np ^lujuiuunuGfi ujhinmpjuiG hniliuGuu[npnipjuiG 2Gnphfn[ 
hGuipunpip IpJiGli 4,uijiuuinuiGnLiJ hpiuunupiul)h^ «4iujl)uilpuG ShunipjniG» ui2juuiuinipjniGp unSpnqgnipjuuJp, fi ifnunu iJhp 
Upnpq|iGhp|i Shqh h UpnpqJiGhpfi <iujphGhp <uijiuuinuiGfi: ^va IpJiGfi iJhp unShGuuuqqhghl| ujuunuiufuiuGp ^uijng 
ghqiuuupuGnipjniGGhpli ujuuniHipiuuinLGhpfiG, frpuiqpiuqnpnqGhphG, hpiuqnpdnqGhpfiG U luGunupphp U2tuuiphliG: 

kuqinq t Giuh hiupg luniugiuGui^ ph JiG^n"! hGp iShGp iJhp Gnp uiniugui& huipuiphpiuljuiGnLpjiuG huunnil] inhunipjuiG 
dUuuJinlunipjuiG hunpjiuiupnLu'Ghpp qn^niiS - «<uijlpuquiG OUuutinpanipjuiG <uii[uiuuipnLu'Ghp»: TluunuiufuiuGp 2uiui iquipq t: 
Uju qfunuilpuG ui2pauiuinipjniGp qp4h[ t <uijhphG, liuunuipiJhL t <uij qJiuiGuiliuaGfi qnqiShg 1968 piJiuliuiGfig uquui&, npp 
uiuipphp pGqiSJignnSGhpnil uiUh^ t iSnui 40 unupji U qhn 2uipniGuiljq'nnS t: Uju hhuiuiqnuinipjniGp qmui <uajljuil|uiG lJuipfi 
uipquiufipG t h npp phqiJGui^np^tq t UpnpqliGhpfi UppuiquiG 4uajphGhpniiJ' 4iujuiuuuuGniiS: 4,nuihuapuip lJhGp pifnl 
puipnjualjuiG Jipuiq'niGp niGhGp uaju Gnp uapuiuifrijuid dlouqinlunipjiuG huuluiuuipniiJGhpp qn^hpn' huipuiphpualjuiGnLpjuaG 
huauinili inhunipjuiG <uijquaquiG OUuufinJunipjuiG iuuluiuuapnLiJGhp, Jiulj inhunipjniGp' ^uajliuiquiG ^uipuiphpualjuiGnLpjuaG 
<uauinLl[ ShunipjniG: 

khggh' UpnpqJiGhpfi <uijphGhp <uijuiuinuiGp 
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1 - UJiiu^iuiJi Q-njbpJi <LupLuphpLuL|LuQ CiupchSiuG \jljiupiuqpiiu5p_ 



r kuuuiliiuG iJhpiuGhl[iujhg huijinGh t np lSpui^iuip Q-njhpp huipuiphpuilpuG 2uipduiuG q-uiipphjuiG ninjiq U huilpunuipd 
dhuiihnhinipjuiG huiihiiuuipniu'Ghpp mGhG hhinhjuiL inhupp. 



(1 - U)-ni[ inpi|ui& Q-uipXhjuiG dhuiihnhinipjuiG huiihiiuuipniu'Ghplig hhinUrmJ t np duiuuiGuil[p mQp puiguipduili pQmjp h 
Ipuhiihiii} pQhpgpui[ hunJualpupqhpp ppuip QlpuiniSunSp niGhguifr hiupiuphpuilpuQ uipuiqnipjniG[ig h t\ inuipuiduilpuQ 
umuaQgpuipilhppg: UjupGpG duiuiuGuiljp U inuipui&nipjniGp ppuippg uiGlpiifu pQnijpp JbpqpliuiliuiG hphnijpGhp hG: 

Puijg LnphGgh huipuiphpuiliuiGnipjuiG uihunipjniGp puiGnhg duiuiuGuilih pQnijpp uuiupG tihp niGhguifr uiju Ipup&puiguii) 
upuinljhpuigniuGhpp h uiiquignighg, np duiuiuGuilip U inuipui&nipjniGp n^ ph ppuippg uiGlpuJu, inuipphp pQnijpp ^bfiqlilluiliuiG 
hphnijpGhp hQ, uijupiuiGp 2uirilpuup[uJ& hQ ppuip hhin h huiGnhuuiGniu hQ uhh, ^hqhlpiilpuG hphnijpp inuipphp qnqiJhpp: 
•ihuihuipuip dunSuiQiulip ^niGfi puiguipduili pQmjp h duiuuiGuiliuiuiuipuifrnipjuiG dhuiihnhinipjuiG huiihiiuuipniuGhpp i5h§ 
duniuiQuilip Ipuhiihiii} ujhinp t lhGh Guih inuipui&uilpuG uinuiGgpuipilpg, pG^iuhu Quih uijG Ipiihiihiii} ujhinp t lhGh hplini 
pGhpgpuiL huiu'uiliuipqhpp huipuiphpuilpiiG uipuiqmpjniGpg: 

Uju hniphii&niu u hGp IphnpdhGp iSJi puiGp puij^ uinuig uaQgGh^ LnphQgp huipuiphpuiliuiGnipjuiG inhunipjniQfig h 
lluipuiuifrhGp huipuiphpuiliuiGnipjuiG hunnnih, uihunipjuiG <uijh.ualiuiG dhuiihnhinipjuiG huiihiiuuipniuGhpp* uiuhGuifi2qpliui 
huiihiiuuipnLu'Ghpp, upui^uiip ;ppqpliuil[uiG inuipui&nipjuiG hunSuip, r[hl[iuihiipi[hpiil uhuijG uipuiuiupuiGnipjuiG ophGpQhpni[: 

•nLujIiuiI[uiG huipuiphpuiliuiGnipjuiG hunnnih, uihunipjuiG dhuiihnhinipjuiG uuJhGiuo^qppui huiihiiuuipnLu'Ghpp uipinui&hpii 
hunSuip uhGp oquulhpii hQp huipuiphpuiliuiG 2uipduuiQ tihp hhinhjuiL hphp hhiJGuinpnijpQhppg. 

1 . PGmpjiuG bpbnijpGbpp b ^pqplpujli opbGpGbpp pnpip pGbpgpui[ hiudiubuipqbpmd ppuip huiduipdbp bG, 
wjufiGpG mjq bpbnijpGbpp b opbGpGbpp Glpupuiqpdmd bG dpbGmjG duipbduiwpbuibuiG fimGbgpiuGbpm/: 

2. Pnpip pGbpgpuii hiudiubuipqbpmd, iuG2iupd Q-njbpp hiudiup, duiduiGiubp 2uipdi[md t 
dpbGmjG mpbqbpiubwG hiuuuiuiuimG mpiuqnipjuidp, npp L dbGp bG^iuGwbbGp c miunnd: 

3. Pnpip pGbpgpuii huiduilpupqbpmd duiduiGiubp L uiuipuiimipjmGp huiduiubn bG (huimmb uibumpjmG): 



^uijlpulpuG huipuiphpuiliuiQnipjuiG inhunipjuiG (1 - P)-ni[ inpihii& hhu'GuinpnijpGhpp 2uun ^hG uiuipphpi[niu uu|uiGnuil|uiG 
LnphGgjuiG huipuiphpuiliuiGnipjuiG uihunipjuiG hhuGuiqpnijpGhp|ig: ^uijlpuliuiG <uipuiphpuiliuiGnipjuiG ShunipjuiG uinuigJiG 
hhuGuiqpnijpp hunJuipjui huuSpGl|GniiJ t LnphGgh huipuiphpuiliuiGnipjuiG uihunipjuiG uinuigfiG hfnJGuinpnijpp hhui, puijg iJhp 
hph,pnpri hfniGuinpmjpp pnpipnilliG Gnp uhh,GuipuiGnipjniG t uiuiijiu ph hG^ JplioJilpuliuiG puuiuui niGJi uiJihqhpuiliuiG c 
uipuiqnipjniGn: 

f> uiuipphpnipjniG LnphGgh huipuiphpuiliuiGnipjuiG uihunipjuiG, npp piLjufi uiuipuidiJuiG hphnijpp h piijup 2uipdiJuiG 
uipuiqnipjniGp puipdpuigph^ t Ijmnpli uiuuip(JuiGli[2], [4], uhGp huijinuipuipniu hGp, np uijij inJihqhpuiliuiG huiuinuiinniG 
uipuiqnipjniGp n^ up Ijuiuj ynGp pnjufi uiuipuidiJuiG uipuiqnipjuiG hhin, uiji uijG u]uipquiu[hu duiiJuiGuil]h 2uipduuiG 
uipuiqnLpjniGG t Sfihqhppniu h npp mQp GmjG uipdhpp pnpip pGhpgpuii^ huiuuilpupqhpniu: hul] lJjniu uuipiSfiGGhpp liuipnij hG 
2iupdilh[ uijq uiphqhpuil|uiG uipuiqmpjniGlig pG^iuhu ijuiGriuiri GmjGujhu h uipuiq, quihii[ui& duuJuiGuiliuiinuipui&nipjuiG 
hph,pui^uii[iuil|uiG Ijuinmgiluidppg: Puigp ripuiGJig lJhhp uijij infihqhpuiliuiG huiuinuiinniG uipuiqnipjniGp qn^niu hGp Guih Onpp 
h Uh& ui2juuiphGhpp Jipuip hhin Lpuiunij hqpuijhG uipuiqmpjniG: I^ulj duiuuiGuil|uiuiuipui()uijliG upguiihiijpp hunJuiuhnnipjuiG 
qunjuiijiuipp lJhGp pGnniGhL hGp npiqhu hppnpij hhiJGuiripnLjp huipuiphpuiliuiGnipjuiG huiuinili uihunipjuiG IjuinniguuiG huuJuip, 
npji uiGhpuidh2uinipjniGp lp[hpuiGui huipuiphpuiliuiGnipjuiG pGnhuiGnip uihunipjuiG uuihn&uuiG duuJuiGuili: 

GQn.q&nii5 1-1 - Ubp (1 - P )-/?(/ inpdmd IifiifGiuijpmjpGbpfi lihp ^bm inmpmdmpjmG hmdmniqijnprjULudmpjwG 
iuGhpuidb2inmpjniG iSuiujiG npbt iqGipiiri[l], [3]/ UhGp wnlpujubi bGp uijG, npni[hbinb pGbpgfiui[ hiuiSuibuipqbpp, 
luiShGuipGrphiuGmp ljbiqpmil, hiupnii bG mGbGw[ GbpppG qbpujiquiwdb[fi mijijmpjmG b npp Ipupnq 1 2iuui hiuphnp qbp 
Ipuuiiuphi huipuiphpiubuiG 2uipdiSuiG dbuidmpjiiipjuiG hwdwuiupmiSGbpfi dbg: Uju i/iwumfi uinbuijmpjmGp [uii/uiqmjGu 
gmgiuiipdmd t bnui^wifi muipuidmpjuiG dbg: 



flinjitj dhuiihnhinipjniGGhp 



4,uiliiunuipd dhuiihnhinipjniGGhp 




h 




1 
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Puigji (1 - P)-ni[ uipi[ui& hphp hJnJGuiqpnijpGhppg, huiGniG iquipqmpjujG, uhGp pGqmGmu hGp GuiU np pnpip JiGhpgJiuq 
hunSuilpupqhpp iqhinp t puupjipuqihG uqqpGuilpuG i[p(Suil|p hhinhjuq upujuuiGhG: 

bpp t = t' = t" =...= 

Uupu pnpip pGhpg/iiui huidwhwpqbpp uuqpGwl]bmbpp hwiSpGUGmiS bG ppuip hbm mwpwdmpjwG bbinnid: 

UjcM oqun[hpiq' (1 - PJ-nq 1 inpihud hphp hJiuGuiqpnijpGhpfig U (1 - Q-)-ni| uipijuid uqqpGuilpuG i[|i(Suil|p iquijuuiGfig 
uipuiuidhGp -iuijquilpjiG huipuiphpuiquiGnipjuiG hiuuimq mhumpjuiG unShGuipGqhuiGnip dUuufinlunipjuiG huii{uiuujpnLuGhpp: 

l-pui huuhup hGpuiqphGp np niGhGp hpqm qunSuijuilpuG K' U K JiGhpgfiuq huiu'uilpupqhp, npuihq K' pGhpgpuq 
huiuuilpupqp K fiGhpgfiuq huiiJiulpupqp qpuiquiG x uinuiGgpp nuppupjuiup 2iupdipuu' t v huiuuiuunniG uipuiqnipjuiu'p, fiul) 
K liGhpgfiuq hiuiJuiliujpqp K' fiGhpgfiuq huuSuilpupqp Gquiuiu'uiu'p 2uqidi[niu t v' huiuuiiuuiniG uipuiqmpjiuiJp: flpuihq, 
uiuhGujpGnhuiGmp qhiqpmu, hiuuuiduijG (pGqq&niu 1-1 )-p, uiuipuidmpjnLGp hiuuuiniqqnpqilui& £t U hhuihuipuip v' 
huilpjarpupd huipuiphpuilpuG uipiuqmpjuiG puiguipduil] uh&nipjniGp quipnq t hunhuuuip ^iJiGtq V niqpq huipuiphpiuquiG 
uipiuqmpjujG puiguipduiq uhfrmpjuiGp: UjupGpG uiuhGuipGnhuiGnip qhiqpmu (Jp2ui t hhinhjuq iqGnmup. 

Iv'l * Ivl | 1 

Ujuuqpunil hpqm qunSuijiuquiG K' h K JiGhpghuq huiu'uilpupqhpp uinuiGgpiupilhpp ujigh niqpq h huilpjanumd 
dUuufinfunipjuiG hunluiuuipmuGhpp, uiuhGuapGnhuiGmp qhiqpmiJ IpuGhGuiG hhuiUjuq IpjiJuihufrnLpjmGp. 

fliqjiq dhuiipnfunLpjniGGhp •i.uilpuquipd dhuiipnfunLpjmGGhp 

f t' = t'(t,X,v) j t = t(t',x',v') 1 

I x'=x'(t,x,v) I x = x(t',x',v') 



GQn.q&nnJ 1-2 - bpb dbGp oqmdbGp (1 - P)-fi hppnpn, JifidGwppmjpfig, hmdmdmjG npfi hiupiupbpmlpuGmpjmG hiummb 
mbumpjiuG dbp pnpip [lGbpgpwi hmdmbwpqbpmd duidmGwljP h inmpmdnipjmGp hmiimubn bG, uiu/w hGiupiudnp t 
imipugmghi, np (1 - b)-nd wpdiud hiupiupbpwljiuG jujpdduid wdbGiupGnJiwGnip nin/nj b hwbiuniupd dbuidrnfumpjuiG 
hwdwuuipmdGbpp, pum diudwGwbli b unupwdnipjwG, mGbG qduijJiG l]iupjdwdmpjmG [2], [4], [6].' 



"buiJupuiG ilpui^uiqi qnjbpp dunJiuGuiqiuiniupiu&iujpG dhuiipnpjmpjuiG huuluiuuipniuGhpp uipuiui&uuiG uiGgGtqp 
GhplpujujgGhGp pGhpgpuq hiuiSuiquipqhpfi npiuquiquiG mhuiuqGhpp: bpq^iuqiiuGfi diuiiuiGualpuimupuidnipjuiG ilhg qnjnipjniG 
mGhG hGhpgJiuq hiuiJuilpupqhpp hpqm JuniiSp 1 uigp^q fiGhpgfiuq hiuiSiulpupqhp h duijiqpq pGhpgpuq huiiSuiqiupqhp: Uglpq 
qiuiJ duajup^iq fiGhpgfiuq huiu'iulpupqhpp dujuuiGuaquiuiuipuiduiqiuG huappmpjuiG ilhg opnmhpiil hpphp ppuip hhin ^hG 
huiupGqGp: <huiUiupuip qpiuGp npiuquiiqhu iniupphp pGhpgpuq huiuuaqiupqhp hG: >J.hpnhli2Juq uagp^q h duihqpl) pGhpgpuq 
huiuuiljuipqhpji nqg uinuiGdGuihuunljnipjniGGhpp puiluiqmjGu |i huijin IjquiG hnui^uuh ^pqpquiquiG uiuipua&nipjuiG IpuiJ 
puinui^uiqi duiduiGuiliuiuiuipujdmpjuiG ilh§: Uhui hpq^uiqi duiuuiGuiquiuiuipuidnLpjuiG uhg pGhpgpuq huiuuilquipqhpli 
umuiGgpGhph rnqqiJuidnipjuiG pnpip hGuipuulnp uiuipphpuiqGhpp h npuiquiljuiG uiuipphpnipjniGGhpp: 



1 . Uupuqwdbm uipifib b uiGgjiunudbm diupJifilj fiGbpg/imi hmdmlpupqbpp mpdmqddiud bG uumpb 




Uuiuiquiiltnii 



( t — -t 

\ X— -X 



3uilu[]iq 



UGgjuinuiihin 



(Q-duiqfip 1)-p uhg, uig hnquh uiGgjuipuuhm duifuijilj pGhpgpuq hunSuiljuipqp u)uiuihpiil 180°-niJ, uijG qhuuJpGljGfi duifu 
Ijnqup uiupuqiuuhui uagp^q fiGhpgliuq huu5uil[uipqp hhui: hhuihuipuip qpiuGp npuaquiuihu GmjG hG: 
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2. UuiwqmiShin diufuipb L uiGgjuipudbm uigipb [lGbpgfiwi hiuiSiubwpqbpp nipGujqdijuj& hG uumph 



Uuiuiquiiitiui 



( t — +t 
\ X — - -X 



{'--' 

(, x — +x 



am 



UBgjui]UjrIhin 



q.£ruiq]ip 2 t 

(Q-duiqpp 2)-p uig Ipirplp uiGgjuiputftun uigjjili pGhpgpuiL hunSuilpupqp u]uiuihpii[ 180°-nil, uajQ IjhiuiJpQljQp duifu Ipiiplp 
uiupuqunShin &uifuppl[ pQhpgpun huiiJiulpupqp hhin: 4buiUuapuip qpiuGp npiulpmqhu Gmjli hG: 

Ujuiqpunil, dunJuiQiulpuinuipiu&nipjuiQ iShg, tfhGp IpiiGhGuiGp npuilpjiiqhu Jipiupjig uiuippbp U ppuippg luGlpufu hplpii 
JiGhpgfiuiL hmiJuilpupqtip* uiupajqiuilbui uigp^ili JiGhpgfiuiL hunJiuljuipq U uiupuqunJtun duijupplj JiGhpgliiuL hunJiuljuipq, U npnQp 
Ijpfiiuui tfhGp IpjiGiliuGhGp 1 ui§ppl[ U duifiqpli pGbpgpuq hunSiulpupqhp, JiG^uqhu G2i|ui& hG utnnpU. 



Ugpplj p-Ghpgp.iUL himJiulpupq 



Ouifuppli fiQhpgliun hiuiiiulpupq 




UuiuiquiiStiin 



Q-iwiqJip 3 



UupuquiiSfrm 



3uiju[]il| 



f t— * +t 
\ X — -X 



M^ujhu bpLniil t (Q-()uiq|ip 3)-|ig, uig Ipiiplp duifupplj JiGhpgfiuiL huiiJuilpupqp huiGqpuuiGniiS t duifu Ipiiplp 
uigppl[ JiGhpgJiuiL hiutfuilpupqp iniupui&uilpuG huijhpujpG ujGqpuirpupdnuJp: 



"blpmnfi niGbGuipi4 tffiuj^iuifi iniupui&nipjiuG iShg npiulpuu[tiu ppiuppg uiuipphp hplpii pGhpgpuq hunSiulpupqhpJi 
qnjmpjuiG ifiuiuuip, uiGhpiudh2ui t np tfhGp uuihtfiuGhGp rpiuilpoiG U piugiuuuitpuG dLuidpnJunLpjmGGtipp: 

UuiMiuQnuJ 1-1 

♦ O-puil/iuG dbmifinpjmpjmGGbp 

UjG dhmipnpjmpjmGGhpp, npnGp uipiJib JiGhpgJnui hunSuilpupqp pnqGmrf hG uiptfib ]iGbpgfnui huirfuibiupq bun! duipJipb 
fiGbpgfiuii huidwbuipqp pnijGmrf hG duifu/Jib [iGhpg]nui hunSuihwpq, iSbGp biuGUiuGGGp ijpuibuiG dhunjmJumpjmGGhp: 

♦ PuiguiuuibwG dhwUmlumpjmGGbp 

UjG dbiuGmfumpjmGGbpp, npnGp wgiph pGbpgfnui hiuiSwbwpqp quipdGmtS hG duifu[/ih jiGhpg/iiui hunSuihuipq buid dui/u[hh 
fiGbpgJiuii hwdwhiupqp ipupdGmd hG wpphh ftGbpgfnui hunSwbiupq, dbGp bwGGwGbGp puiguiuuibwG dhwifmpjmpjmGGbp: 



CQqq&nnI 1-3 - UJnujuufi Q-njbpp hiupiupbpwbiuG juipdifuiG dhunfinfumpjuiG huiduiuuipmdGbpJj wpinmdiSwG 
pGpiugpmd, ilhGp rffein oqmuiqnp&bpu bGp uiupuquiiShm wpiph jiGhpgfuui hwdwljiupqbp, bpb jfi wuUmrf mji piuG: hub hhum 
iSfiwjG, dbp uwuiguiir dbuiifinfumpjwG huu/uiuuipiudGhpp ifbp, dbGp boquiwqnpdbGp hiujbiwjliG uiGqpmqwpdmiSp (1.8).' 
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1.1 - U]ilu^lulJi Q-njUpJi cfxui5iuQiuliiuuiiu]iiu&iuj]iQ QUiuijinJunipjiuQ 4,iui[iuuiup-nn5Qhpp 



•fiiuGh np iShGp pQrpiiQnuS GGp np duuSuiGuilip U inuqiui&mpjniGp ppuippg uiGlpuJu IppqpqiulpuG GpLmjpGhp ^GG, uiq 
qpuiGp 2uiqlpuupliucr GG ppuqi hGui U huiGqpuuiGniu' GG npiqGu 1SGI1 pQmjpp inuqipGp GnqtiGpp, uuqui huuSuiduijG 
( pGqq&niu' 1-2 )-p, lSpui^uiip Q-njGpp (1 - b)-ni[ inpqui& huqnupGpiulpuG 2UipduuiG uiiSGGuqiGnhuiGnip niqjiq G huilpuquqid 
dLuupnfunipjuiG huiihiiuujpnLU'GGpp iqGinp t piGhG q&uijpG U hhuiUuipiup qpuiGp IpnGhGuiG hhuiGjuq uiGupn. 

fliqhq dUuiipnpjnipjmGGhp <uiqiuquipd dUuiipnpjnipjmGGhp 

f t' =Pi(y)t + p 2 (y)x u f t = p\(y')t' + P' 2 (y')x' 

[ x' = /i(v)x+/ 2 (v)f 1 x = ^'i( v ') x ' + y'^ v 'y 

(1.1- l)-nil uqiipjii) dGuufinJuiSuiG huu]uiuuqiniiSGGpp lJGg pnpip uiGJuuiq G Juuiqnq' qnpduiqfig Ghpp lpuju4m& ^GG 
(JuiiiuiGuil|pg G t\ uiuipuifrnLpjniGhg: lljq qnpduiqpg GGpp Ipujuihiii} GG lipuijG huiiSuiupuinuiuJuuiG v quiiS v' 
huipuipGpualpuG uipuiqnipjniGGGp|ig U hGGg tfGp GiquiinuiqG t npn2G[ uijq uiGhuijin qnp&iuqpgGGpp, pG^iqGu GuiU npr^G^ niqpq 
U huilpuquqid huipuiphpuilpuG uipuiqnipjniGGGpp iSpgG Gquii) Ipuiqp: Puigp qpuiGpg G2GGp GuiU, np (1. 1 - l)-ni[ inpipiid 
dGiuipnJunipjuaG huiq'uiuuipnLiJGGpp iSGg /6i(v), P\(v'), /i(v) U y\(y') qnpduiqpgGGpp ^uiq^nquiqiuGnLpjnLG ^niGGG, p 2 (v) U 
j5' 2 {v') qnp&uiqpgGGpp mGGG uipuiqnipjuiG hualpuquipd ^uulinquilpuGnipjniG, puq y 2 (v) U y' 2 {v') qnp&uiqpg GGpp mGGG 
uipuiqnipjuiG ^uulinquilpuGnipjniG: 



GQn.q&nnJ 1-4 - PGwbiuG t bGpwqpbi np, huiduiduijG jujpddiuG huipuiphpiubuiGmpjiuG hpdGuiqpmjpp, (1.1 - l)-nd 
wpGuifr ifpiujuiip Q-njbpp hiupiupbpuibiuG ^wpdduiG niqpq dLuiipnpjmpjwG hiudiuuiupnidGbpp pnpip 
qnpdwbpg-$>mGl]gpwGhpp b hiubwqwpd dbwqinlunipjwG huidiuuuipnidGbpp pnpip himSwupuwwupjiuG qnpdwbjig 
finiGl/gfiuiGbpp iqbwp t /JiGbG GmjG $>niGligpuiGhpp - dpiujG dp qbiqpmd qpuiGp buifuduid iqbwp t jpGbG v niqpq 
hmpuipbpiubmG mpmqnipjniGfig, pub djmu qbiqpmd qpmGp Ipupiq'iud u/buip t IpGhG v' hwbiuqiupd huipuipbpiubuiG 
uipuiqnipjniGpg: Pwjg uiju pGuibiuG bGpuiqpmpjniGp, npp p[umd t hbGg pmG hiupiupbpuibiuGmpjuiG hpdGuiqpmjppg , dbGp 
huiGqiudmGnpbG IpuupugnigbGp (1.3) pwdGmd: 



(1. 1 - l)-nij uipipiai} qfruijpG huiipiiuuipniu'GGpp huuSuilpupqhpp npryp^GGpp G2uiGuiliGGp d(y) U d'(v') 
uiuinuiG2uiGGGpni[, npnGp quiJuqMjii) GG hunSuiiquainiuuJiiuiGuapuip v U v' niqpq U hualpuquipd huapuiphpuiljuiG 
uipuiqnLpjniGGhppg U npnGg uipuiuihuajuinipjniGGhpp q^pGGG. 

«/(v) = /Mv)ri(v)-/fe(v)r 2 (v)*o 
^(v') = ^i(v')r'i(v')-^(v')r2(v')*o 

(1. 1 - l)-nil uipijuii) niqjiq dUuupnJumpjuiG huuluiuuipniiJGhpp huuSuiliuipqp pn&hpnl puui (t,x) uinuaGgpuapilhpp, iSGGp 
lluuiuiGuaGp hhuiUjuq dUuiifrnJunipjuiG huu[uiuuipnnSGhpp. 

r t = riW t < _ M± x ' 



1.1-2 



d(v) 

Pi(y) 

d(y) ■ 



dfy) 
d(y) ' 



1.1-3 



(1. 1 - 3)-p huiuTiuuiinhpiq' (1. 1 - l)-ni[ uipi[ua& huaquiquipd dUuiipnJunipjuiG huu[uiuuipnnSGhpp hhin, iSGGp quipnq GGp 
Juuaquiilnp qnpfruilipg GGpp uipuiuihuajuih^ uiGJuuiq qnp&uaqpg GhpniJ hhinUjuq qhpui. 



< 



Ml 



r' 2 (v') 



d(y) 

Y2(v) 
d(v) 



1.1-4 



8-86 



© - U"|iui^uiih Q-njhpli <uipuiphpuib,uiQ OuipduuiQ ShunipjniQ - © 



"biiuiQunqhu (1. 1 - l)-nil inpihui} huiquiquipd dhunhnJunipjuiG huiihiiuuipnLu'Ghpli huiiSuilpupqp pufrhpiq 1 puin (t',x') 
uanrnGgpuipiphpfi, tibGp buinuiGuiGp hhinhjuiL dUuiipnfunLpjuiQ huai|uiuuipniiSGhpp. 

1 W , I, X 



rf'(v') d'(v') 

P\(v ! ) y' 2 (y') 
rf'(v') rf'(v') 

(1. 1 - 5)-p huiiShiSuiinhpiil (1. 1 - l)-ni[ inpi[ui& nuppq dUuiipnfunLpjuiQ hmquiuuipniiSGhpp. hhin, iShGp Ipupnq hQp uiGJuuiq 
qnpfruilifig Ghpp uipinuihuijinhi Juuiquiihip qnpfruiqlig Ghpni[ hhinhjuiL Iphpiq. 



)Si(v) 



r'i(y') 

rf'(v') 

&(v') 



7i(v) 
72(v) 



jg'i(v') 
72(v') 



hpuip hhin huiiShiSuiinhpiil (1. 1 - 4)-ni[ U (1. 1 - 6)-n\[ inpi|ui& qnp&uiqhgGhpp. uipinuihuijinnipjniGGhpp iShQp huinuiGuiGp 
hhmhjm^ umGyiipjniGGhpp, npnGp mnrpulihnphG pfuniiJ hQ q&uijJiQ dhunhnfunipjuiG huainqnipjniQQhplig. 

♦ d(v) L d'(v') npnj/ijGbpfi hiuiSiup iShGp humuiGwGp hhmhjwi pGwl]iuG uinG^mpjniGp 

d(y)d'(y') = 1 

♦ ji\ U j\ qnp&uibfigGbpft iffipb whqfi mGfi hbmLjiui uinG^mpjmGp 

/Mv)/n(v') = n(v)ri(v') 



iMiq (1.1- 4)-niJ quitf (1.1- 6)-ni[ inpi|ui& huii|uiuuipniiSGhpp. huiu'uiliuipqhp[i hpqpnpq hunhiiuuipniu'Ghpp puiduiGhpiq' 
p-puip qpui iShQp quinuiGuiGp tip. uipinuihuijinnipjniG, npp h iShGp l[G2iiiGuih,hGp 4i iniunuiG^iuGml, JiG^iqhu gmjg t inpqui& 
uinnph. 

Pijv) = &(v') _ , 
ri(y) y' 2 (y') 1 

(1.1- 9)-hg hhinhniiS t np i i qnp&uiqhgp iSh nhiqpmu' iqhinp t Ipujuihiifr ppGp. v mnjiq huipuiphpuiquiQ uipuiqnipjniG|ig 
Jiuq iJjniu qhiqpmiS uijQ Ipujuihiifr iqhinp t iJiGp. v' huilpurpiipd huipuiphpuiquiQ uipuiqnipjniGlig, JiG^iqhu gmjg t mpquifr 
uinnph. 



ri(v') <l(v) 



bi huiiSuidiujG (1. 1 - 9)-n\[ inpqui& uinGynpjuiG, <i(v) h <i(v') qnp&uiqJig-^niQqgliuiQhpp Jipuip hun[uiuuip hQ. 



<i(v) = <i(v') 



(1. 1 - ll)-nil inpihiii} JpniGqghnGuq hunhiiuuipniu'p mGp. pu&iSuiG hpbni hGiupuiqnpnipjniG. 

ui) UmupjiG hGiupiudnp imtmiiSji 

Iv'l = Ivl h <j-p qmjq JbniGqghui t 

(1. 1 - 12)-niJ inpihiii} upujuuiGp. nhiqpmu' puiihiipuipihiiu' t (1.1 - ll)-nil inpihiii) JbniGqghnGuq hunhiiuuipniu'p, puijg uijQ 
huiquiumiS t unJhQuipQnhuiQmp dhunJinJunipjuiQ hun[uiuuipnnSQhp qinQhpii (1 - 'l-J-nq' inpijuii) iShp upuhuiGgfiQ: <hinhuipuip 
(1.1- ll)-nil inpiluid ^niQqglinQuq huiiluiuuipiJuiQ uiju uinuigJiQ hQuipun[np pii&niiip iShQp lShpdnuJ hQp: 



p) bpbpnpq hGuipuiq'np imdniGp 



Iv'l * Ivl 
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UjupGpG uiiihGiupGrpiuiGnip dhuutinJunipjuiG huiqMmiuipnLuGhp qinGhpn (1 - 0-)-ni[ inpi|ui& uhp iquihuiGgp puiipjipiup^nLu 
t: <hinlaupuip (1.1- ll)-ni[ uipi|ui& IjaiiGligpnGuiL huiiluiuiupniup niQfi hhinhjuq upuil) hGuipui^np piifrniup. 



<i(v) = 4i(v') = A l = huiuiniuinniG 



1.1-14 



llpinhq <i huiuinuiinniG uh&nipjniGp mGp GmjG uapdhpp pnpip pQhpgpua^ hunSiul)uipqhpnnS: lljuuifiuml (11 - 9)-niJ 
uipdjufr umG^nipjniGp, hunSuiduijQ (1. 1 - 14)-Ji, uhGp Ipupnri hQp qph^hinhjuq lihpup 

Piiy) P' 2 (v') , . r 
; ' = , , = <, = hmuuimuimG 
/ 2 (v) y' 2 (y') 

£uiQp np (1. 1 - 15)-n4 inpipui) umGyiipjuiG uhg y 2 qnpthuqpg Ghpp niGhG uipuiqmpjuiG ^unpnquilpuGnLpjnLG h 
quiuuilpiiG linuiuiplpSuiG qhiqpnuS, huiuiu&uijG (1 - U)-ni[ inpi|ui& inuipiudnipjuiG Q-uqpphjuiG &hunpnJunLpjnLGGhpp npuiGp 
niGhG puiguiuuilpuQ G2U1G, pul) f} 2 qnp&iulipgGhpp niGhG uapiuqiupjuiG hiulpuquipd ^unpnquilpuGnLpjnLG, hhinhuipuip 4,i 
huiuuuuuiniG uh&nipjniGp uhGp Ipupnq hQp uipuiuihiujinhi inphqhpiulpuG c lupiuqiupjinGnq' hhinUjuq hhpup 



<i = 



c 



= hmuuimuimG 



flpinhq g-G dmumGmqmuiiupiudnipjuiG hpqpui^uii|iuiliuiG IpjimngqMjjfrpp pGnipuiqpnq ufi Qnp huiuuiuiumiG uhfrmpjinG t 
h npp, huiuuiduijG (1. 1 - 15)-ni[ uipi|ui& uinGynpjuiGp, niGfi QmjQ uipdhpp pnpip JiGhpgJiuiL huiuuilpjjpqhpniu U uqqpniGpnphG 
quipnq t l]iGhl_ h qpuilpuG U puiguiuuilpuQ uhfrnipjniG: 

(1. 1 - 16)-n4 uipipiafr <i qnp&uaqgli uipdhpp uihipunphpii[ (1. 1 - 15)-ni[ uipipJifr uinGyiipjuiG uh§, uhGp fi 2 
qnpfrmqJig-JpniGligliuiGhpp quipnq hQp uipuiuihuijuihL y, qnpfrmqp^-JpniGligliuiGhpml hhuihjuiL qhpiq. 




UjGmhhuih fi 2 qnpfruilpigGhpli uipuiuihuijuinipjniGGhpp (1. 1 - 17)-pg uihquiqphpul (1. 1 - 2)-p uh§ uhGp npn2ji^Ghpp 
huiuuip IpiuiuiGuiGp hhuihjuiL uipuiuiliuijuinipjniGGhpp. 

4v) = 7i(v)/Ji(v) + g^[72(v)] 2 *0 
d'(v') = y i (v')P' 1 (v') + g-L[ r ' 2 (v')] 2 *0 



1.1-15 



1.1-16 



1.1-17 



1.1-18 



"buuiGuuqhu fi 2 qnp&ual|pgGhpp uipuiuiliuijuinipjniGGhpp (1. 1 - 17)-)ig uibipunphpul (1. 1 - 1)-Ji ubg, uhGp upuijunji 
Q-njhpp hiupiuphpuiquaG 2uipduuiG ninjin h huaquiquipd &huidpnhinipjniGGhpp huiuuip IpiuiuiGuiGp hhinhjuq huuhiauuipniuGhpp. 



fliqpq dhuai}inJunipjniGGhp 



<uilpuquipd dhuidpnlumpjniGGhp 

= p\(v l )t'-g-± 2 - 7 ' 2 (v')x' 



1.1-19 



x' = /i(v)x + y 2 (v)t 



x = y\{v')x' + r ' 2 (v'y 



CQnq&niii 1-5 - (1.1 - l8)-ni/ inpi/wd dhuii/infumpjuia d(y) L d'(v') npnjfijGbpp, huiiSui6uijG (1.1 -7)-fi, 
iSpiudiuiSiuGwl] ujbuip t ipGbG Ipiirf qpiulpuG U IpuiS t[ piugwuiulpiiG iShdmpjniGGhp: IpwliiuG l]iuiS pwgwuwl]uiG npn^fe 
mGbgnq dhwdinpmipjmGGbpp dpui^wifi muipuidnipjuiG dbg, hwdw&wjG (1 - Q.)-nd b{\- t)-Jid wpdiud uiuhduiGmdGbpp, 
dbGp jjpuiGp GmjGujbu hiuGdiuGbGp hiudiuuiuimuiupjiuGwpiup «qpuihiuG dbuidmlumpjmGGbp» Ipud «puiguiuuibuiG 
6bmifinlumpjmGGbp»: Uju bpbm, npmlpuujbu fipuipfig uimppbp, dbmdinfumpjmGGbpG t[ niGbG qnjmpjiuG [lpmdmGp, 
npndhbwb qpuiGgfig mdbG dbbp Glpupiuqpmd t dp npnjuil/fi jtfiqpbwhiuG bpbnijp: 

1-puilpuG dhuii}in[unipjniGGhp PuiguiuuilpuG dlauihnfunLpjnLGGhp 

f d(y) > f d(y) < 1-1-20 

1 d'(v') > ' I d'(y') < 
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1.2 - MbpgliuiL -xiuiiiut[iu]iqb]i]i UljqpGiutitiuibph CiupchSiuG •xbuiiuqnuinuSii 

"buiju G2hGp, n P uinuiGg pGnhuiGpnipjuiG nhil vShrpuG^hpii, upui^uiip inuipuiijnipjuiG ilhg K pGhpgpmt huiuuiljuipqp 
Glpmniiuiup K' pGhpgpuai hunSuiliiupqp 2uipdiSuiG v uipuiqmpjmGp (ninpn uipuiqmpjniGp) uhGp liuipnq hGp pGinph^ uijGuihu 
np uijG iJp2Ui nirpphiifr piGp x uinuiGgpp npuiliuiG nuprnipjuiup h hhuihuipuip uijG lllpGp npuiliuiG uhfrnipjniG: 



v>0 1.2-1 



Ujdil oqinq'hpiil (1. 1 - 19)-ni[ inpi|ui& iSpui^uiip Q-njhpp huipuiphpuiliuiG 2uipdi5uiG mnpq h huilpurpupii dhuuhnJunipjuiG 
hm^muuipniiJGhppg, gniguiphphGp 4>fiqlilluiliuaG iSninhgniiJ U hui2d 1 bGp K' U K pGhpgpui[ hunJualpupqhpp uliqpGuil)hinhpp 
ppuip Gliuiinu'uiu'p niGhguifr 2 UJ P ( } UU1U uipuiqnipjniGGhpp, npnGp uihinp t huiupGliGhG hhGg GmjG pGhpgpuiL huiuuiljuipqbpp 
huiuuiuiuiinuiuluuiG huipuiphpuiliuiG uipuiqnipjniGGhpp hhin: 

1 . K pGbpgpm[ huiiSuibmpqp GbwmiSuiiSp K' pGbpgpuii hiuiSiulpupqp uljqpGuibbmp jwpdifuiG 
hbmuiqnmmiSp 

K' pGhpgpiu^ hunSuilpupqp O' uliqpGuilihuip 2uipdiSuiG pGinpnipjuiG nhuipmu, uijn uliqpGuilihinp inuipui&uiliuiG 
uinuiGgpuipi[bpp K' h K pGhpgpuiL huiu'uiliuipqhpniu' hmuiuujmmmuhiuiGuipuip IpnGhGuiG hhinhjuit uipdhpGhpp. 

x' = 

1.2-2 

X = vt 

(1.2 - 2)-n4 inpihuij O' uliqpGuilihuip uiuipui&uiliuiG uinuiGgpuipilhpp uipdhpGhpp inhnuinpbpul (1. 1 - 19)-niJ uipihui) 
uiuipuiijuilJuiG uinuiGgpuipi[p mqpn dhuuhnhinipjuiG huiihuuuipu'uiG uhg, iShGp l)uinuiGiuGp y 2 (v) qnpduih,pg-5)nLGl|gpuijp 
lupinuihuijuinLpjnLGp. 

yi(y) = -ji(v)v 1.2-3 

Ujdii tl. (1.2 — 2)-ni[ uipi|ui& O' uh,qpGuil)huip uiuipuiijuilJuiG uinuiGgpuipilhpp uipdhpGhpp inhrpunphpii[ (1.1- 19)-ni[ 
urpihuij duiuuiGuilip h inuipui&nipjuiG uinuiGgpuipi[bpp huiljuinuipdi dhuuhnhinipjuiG huiihuuuipniiiGhpp uhg h uijn 
huiihuuuipniu'Ghpp puiduiGhpul ppuip i]pui, uhGp liuinuiGuiGp v ninpn huipuiphpuib,uiG uipuiqnipjuiG uipiniuhuijinnipjniGp. 

v= X = /2(0 12 . 4 

2. K' pGbpgpuii hiuiSiulpupqp GlpumiSwiSp K [lGhpgpiui huiiSuihiupqp ubqpGwbbmp 2iupdiSiuG 
hbmuiqnmmiSp 

K pGhpgpuiL huiuiulpupqp O uliqpGuilihuip 2uipdi5uiG pGinpnipjuiG nhuipmu, uijn uliqpGuilihuip inuipui&uiliuiG 
umuiGgpuipi[hpp K h K' pGhpgpuiL huliiuiliuipqhpniii hunJuauiuiuiuiuJuuiGuipuip IpnGhGuiG hhuihjuq uipdhpGhpp. 

J*" 1.2-5 
I x = v't' 

(1.2 - 5)-niJ inpihuij O uh,qpGuil)huip muipuiduiliuiG uinuiGgpuipilhpp uipdhpGhpp mhrpurpihpu[ (1. 1 - 19)-ni[ inpi[ua& 
uiuipuiduiliuiG uinuaGgpuipi[p huih.uiri.uapd dhuupnJunipjuiG huuluiuuipiSuiG uhg, uhGp h,uuiuiGuiGp 7j(v') 
qnpduilipg-^niGligpuijp uapuiuihuijumLpjnLGp. 

y' 2 (y') = -7i(v')v' 1.2-6 
UjdiS tl (1. 2 - 5)-ni[ uipi[ua& O uljqpGuilihuip inuapua&uiliuiG uinuiGgpuipilhpp uipdhpGhpp inhnuaqphpiij (1.1- 19)-n4 
uipijuid duuSuiGuilip h inuipui&nipjuiG uinuiGgpuipilhpp mqpq dhuupnJunipjuiG huuluiuuipniiSGhpp uhg h uij^ huu[uiuuipniuGhpp 
puiduiGhpul ppuip ilpui, iShGp h,uinuiGuiGp v' huiliuiquipd huipuiphpuih,uiG uipuiqnipjuiG uipinuihuijinnipjniGp. 



rz(v) 
t' Pi(y) 



x 



1.2-7 
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UjGnihhuih (1.2 - 7)-Ji iShg inhquinphpuj (1.2 - 3)-n4 npn2ihufr y 2 (v) qnpfruiligp uipinuihuijinnipjniGp, iShGp IpjinuiGuiGp 
v' huilpunuipd huipuiphpuilpuG uipuiqnLpjniGp uipiniuhuijuu|ui& v niripq huipuiphpiulpuQ uipuiqnipjuaiJp. 



nO) 



(1.2 - 8)-pg iShGp IpnmuGuiGp Guih hhinhjuiL uinGynpjniGp. 

/i(v)v = -/Ji(v)v' 

"biiuiGuuuhu (1.2 - 4)-p ilhg inhnuiiuihpii[ (1.2- 6)-ni[ npn2ihii& y' 2 ( v ') qnp&iul|g|i uipuiuihuijinnLpjnLGp, tfhGp 
IpjinuiGuiGp v niqhri huipuiphpuilpuG uipuiqnipjniQp uipuiuihuijunhufr v' huilpurtuipd huipuiphpualpuQ uipuiqnipjuiiJp. 



(1.2- 10)-[ig iShGp huinuiGuiGp Gmh hhmhjuiL lunGynpjnLGn. 

ri(v')v' = -/n(v> 

(1.2 - 3)-n4 h (1.2 - 6)-niJ npn2ihu£> y 2 (v)-]i h y 2 (v')-fi uipuiuihuijuinipjmQQhpp. uihrnuqphpail (1. 1 - 17)-nil inpi[tu& Pz 
qnpduilipg Qhpp uipinuihuijinnLpjnLGGhpfi lltig, iShGp huinuiGuiGp hhmhjui^ uinGynpjniGGhpp. 



j8 2 (v) = g^n(v) 



"biiuiGuuuhu (1.2 - 3)-niJ U (1.2 - 6)-niJ npn2ihu£( 7 2 (v)-h h / 2 (v')-h uipuiuihuijinnLpjnLGGhpp inhquinphpnl (1. 1 - 18)-niJ 
inpihufr npn2p^Qhpp lupinuihuijuinipjniGGhpp. iShg, iShQp IpjinuiGuiGp hhinhjuiL uinGynpjniGGhpp. 



d(y) = ri(v)[jSi(v) + g^-ri(v)] * o 

^(v') = r'i(v')[^i(v') + «^-yi(v')] 



* 



UjGmhhinh (1.2 - 13)-h iShg Ijhpuinhpnl (1.2 - 9)-p U (1.2 - ll)-h uipiniuhiujuinLpjnLGGhpp, iShGp npn2p-£GhpJi huitiuip 
lluuiuiGuiGp Guih hhuihjuii hunSui^uiip. uinGynpjnLGGhpn. 

r 



«*(v) = n(v)Pi(v)(i-g^-)*o 
Av') = yi(v')/»l(v')(i-*^-)*o 



hul| (1.2 - 3)-nil h (1.2 - 6)-n4 npn2iku£> 7 2 (v)-p h 7 2 (v')-fi lupinuihuijinnipjniGGhpp inhnuinjihpii[ Guih (1. 1 - 19)-niJ 
inpihufr huipuiphpuilpuG 2uipduuiG niqlui h huilpunuipd dkuupnJunipjniGGhpp iShg iShGp huinuiGuiGp hhuihjiuL 
hunhuuuipniu' Ghpp . 



fliqpq dhuujinpjnipjniGGhp 

t' = Pi(y)t + gyi(y)^-x 



yi(v)(*-vf) 



•iuilpiinuipd dhuup.nJunipjniGGhp 

t = P'i(yy + gri(v')4 y 



x = j\(v>){x< -v't<) 



Mjujhu Guih (1.2 - 15)-p ilhg Ijhpuinhpnl (1.2 - 9)-fi h (1.2 - ll)-p lupinuihuijinnipjniGGhpp, iShGp huipuiphpuilpuG 
2uipchSuiG ninjiq U huilpuruupd dhuiipnfunLpjmGGhpp huuJuip IpjinuiGuiGp Guih hhinhjuiL huujuiuuipnuSGhpp. 



fhnjiri dhuuhnfunLpjiuGGhp 

t' =p l (y)(t-g^ 



huilpuruupd dhuuhnfunLpjiuGGhp 



x ' = Yi(y)(x- vf) 



x = 7 [(v')(x'-v't') 
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1.3 - 4,mpiupbpiut[iuGnipjiuG 4,Jn5Qiuryinijp]i Oquiiuqnp&nuSp 

<iupiuphpiul]iuG OiupchSiuG QLmupnpanipjiuG 4,iui[iuuiupnii5Qhp]i Ubg 

bGpuiqphGp uipi|ui& hG hplpiL miquiquiiJain uigp^q K U K' JiGhpgfiuiL hunJualpupqhp, npnQp ppuip GquiiniSuiup quiCtlm-iS 
hG huipuiphpuilpuG 2UipduuiG iShg U punpJipiupq^nu' t GuiU (1.2 - l)-nil inpipjii) upujuuiGp: Ujdil (1.2 - 15)-n4 uipqMaii) 
huipuiphpuilpuG ^uipdiiuiS mqpq U huilpurpupd dLun}inJunipjuiG huiqMmiuipnLu'Gtipli iShg qJipumtiGp (1 - P)-ni[ inpi|ui& 
huipuiphpuilpuG 2uipduuiG umuigfiG hpuGuiqpnijpp' huipuiphpuilpuGnipjuiG uqqpmGpp: 

1 . K liGhpgjiiui hwiSwl]iupqfig, l]iuiSiujuil]iuG t uiwhpG, hui^dbGp K' pGbpgpwi hiuiSiubwpqp GlpumiSiuiSp 
huiGquuip i/fi£uibmu~ qmGdnq U l bpbmpmp/niG mGbgnqp 6nqp hplpupmpjniGp: 

Uhq huuJuip hhinuippppmpjniG GhplpujuigGnq uinuiGgpuipipjpli inuipphpnipjniGGhpp IpiiGhGuiG hhinhjuq uipdhpGhpp. 

f ti-h = 

< x 2 - x\ = I 1 .3-1 

I x 2 ~ x 'l = ^0 

(1.2 - 15)-n4 uipihui) inuipuifrnipjuiG niqjiq dhuiihnJumpjuiG huu|uiuuipuuiG ilhg inhrpunphpii[ (fi.JCi) U (ti,x 2 ~) 
mnmGgpujp^bpp, uhGp muipuithuquiG x\ h x 2 uinuiGgpuipilhpp huuJuip IpiinuiGuiGp hhinUjuq uipinuihuijinnipjniGGhpp. 

\ A = Ji(v)(xi-vti) 1 

[ x'i = yi(y)(x2 - vh) 

lIjGnihhinU oqin4hpii[ (1.3 - 2)-p.g U (1.3 - l)-ni[ inpi|ui& uinuiGgpuipilhpp inuipphpnipjuiG uipdhpGhpfig, huyilkGp K' 
hGhpgJiuq hunJiulpupqnLiJ uiG2uipd qinGq^iq dnqp hpquipnipjniGp, npp huiihiiuuip iqhinp t p^GJi Z -ti- 

x' 2 -x\ = la = 7i(v)[(x 2 -xi) - v(t 2 -ti)] = /i(v)Z 1.3-3 

K JiGhpgfiuiL huaiSiulpupqli inhuuiGbjniGpg uijq dnnji bph,uipnipjuiG h K' hGhpgJiuq huiu'uiliuipqniu' huiGquuip djifiuilpnu' 
quiGipin GnijG dnqp hplpupnipjuiG huipuiphpnipjniGp ufeui iqhuip t p^Gp npuiquiG uh&nipjniG h huiuuiduijG (1.3 - 3)-Ji, uijG 

inliGli. 

-j- = —^>0 1.3-4 
io /i(v) 

2. K' pGbpgpwi hmrfmljuipqpg, buirfwjmljuiG t' igiuhfiG, hui2dhGp K pGhpgpmi huirfwbmpqp Gbiuwrfwrfp 
huiGqump rfptfuipnirf qmGdnq b GmjGwbu la bpbuipmpjmG mGbgnqp dnqp bpbuipmpjmGp: 

Uhq huitiuip hhinuippppmpjniG GhpquijuigGnq umuaGgpuapi[lipli uiuipphpnLpjnLGGhpp qniGhGuiG hhinUjuiL uipdhpQhpp. 

f t' 2 - t\ = 

<^ x' 2 -x\ = I' 1.3-5 

I X 2 -X\ = U) 

(1.2 - 15)-n4 inpijuii) inuipuidnLpjuiG huaquiquipd dUuidinJiinLpjuiG huii|uiuiupiSuiG ilhg inhqiuqptqnq' (t\,x\) U (t' 2 ,x' 2 ) 
umuaGgpuipi[hpp, iShGp inuapua&ualpuG X\ U x 2 uinuiGgpuip4hp|i huaiSiup quinuiGuiGp hhinUjuq uapinuihuijinnLpjnLGGhpp. 

r Xl = ri(v'K4-vv 1 ) 136 

\x 2 = r ' 1 (v')(x' 2 -v't' 2 ) 

U.jGmhhuiU oqiniltqni[ (1.3- 6)-|ig U (1.3 - 5)-ni[ inpi[ui& uinuiGgpuipq'hpfi iniupphpnipjuiG uipdhpGhpfig, hui2illiGp K 
JiGhpgliun hunJuilpupqnLiJ uiG2uipd qinGiJnq dnqfi hplpupnLpjnLGp, npp huiijuiuuip iqhuip t lJiGJi /o-Ji. 

xi-x, =i = ri(v')[(4-^i)-v'(fi-fi)] = ri(v')/' 1-3-7 
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K' pGhpgpuq hunSuilpupqp inhuuiGlymGhg uijq dnqji hplpupnipjuiG U K pGhpgpuiL luuuiulpupqniu luuGquinh iHidiulpnu 
quiGipin GmjG dnqji hplpupnipjuiG huipiuphpmpjniGp up2in iqhinp t piGh npuilpiiG uhfmipjniG h hunSuiduijG (1.3 - 7)-p, uijQ 
bjjiGh. 



1 



ri(v') 



> o 



1.3-8 



<iuiiiudiujQ (1 - P)-n4 inpiluid umuigpQ hpiSQuiqpnijpp' huapuaphpuilpuQnLpjuiQ uqqpniQpp, K h K' pQhpgpui^ 
huiuuilpupqhpp inhuuiGhjmGhg qhimupliqMjii} h huiuuiiqiuinuiuJuuiGuipuip (1.3 — 4)-m[ U (1.3 - 8)-mJ inpqMjii), 2iupdipin h 
uiG2iupd uphGnijG dnqp hplpupnipjmGGhpp hiupiuphpnipjniGGhpp, iqhinp t qiGhG GmjG JbniGljghuiG, uhiujG uh qhiqpmu uijQ 
quijuq'iu& u]hinp t iJiQp v mqhn hiupuaphpuilpuQ lupiuqmpjniGlig, puq ujniu qhiqpmif v' huaquiquipd hiupiuphpuiquiQ 
lupiuqmpjniGlig, uijupQpQ iqhinp t inhqh niGhGui hhmhjuq umGyiipjmGp. 



ri(v') = n(v') 



Puijg piuQp np, uiuhGuipGnlnuGnip qhiqpmu, hunSuiduijG (1 - 1-)-h, Iv'l * Ivl, hhuihuipuip. 

n(v') * n(y) 



1.3-9 



1.3-10 



GQqq&nnJ 1 -6 - £uiGp np buiduijuibuiG huipuipbpuibuiG uipuiqmpjuidp ^uipddnq guiGbwguid bpbm uiu/uiquidbw 
uigipl] pGbpgpuii hmduibuipqp uibuuiGbjmGpg ^uipddnq dnqp b huiGqump dhp qmGdnq GmjG dnqp bpbujpmpjmGGbpfi 
huipuiphpmpjmGp ^p buipnq ifiGbi puiguiuuibmG iSbdmpjmG, hbuibuipuip (1.3 -4)-/? L (1.3 - &)-fi, fiG^u/bu Guib (1.3 — 9)-/? 
uipqjmGpGbppg hbmbmiS t np y l qnpfruibpg-$>mGbgpuiG iSfew u/bwp t IpGp qpmbuiG dbdmpjmG: 



7i(v) > 

n(v') > o 



1.3-11 



3. K' pGbpgpuii hunSuibuipqmiS, muipuidmpjuiG iSpbGmjG x' duijpmd mbqp t mGbGmiS dp mid huijmGp b 
u/uippbpuipuip bpl/Gdnq u/uiwuinuip, npp u/uippbpmpjuiG mbnqmpjniGp t t: -iui2dhGp uijq u/wuiwhuipp 
u/uippbpmpjuiG mbnqmpjniGp K pGbpgpuii hmduibuipqp uibuuiGbjmGpg: 



Uhq hiuuiup hhimuppppmpjniG GhplpujuigGnq umiuGgpiupi[hpp inuipphpmpjniGGhpp hmGhGuiG hhinhjuq uipdhpGhpp. 

t' 2 - t\ = to > 

x' 2 -x\=Q 1.3-12 
t 2 - fi = t 

(1.2 - 15)-niJ inpijuii) duiiSuiGiul|p hiulpuquipd dhuiq^nJunipjuiG hiuihuuuipuuiG uhg mhniunphmi[ (t\,x\ ) II (t' 2 ,x' 2 ) 
umiuGgpuipi[hpp, iShGp duiiJmGuiqp 1 i II f 2 uinuiGgpuipi[hpp hunSuip quiniuGuiGp hhinhjuq uipimuhiujinmpjmGGhpp. 



t2 = p\{v')t' 2 +gr\{v')\x' 2 



1.3-13 



UjGmhhinh oqinqMimi[ (1.3 - 13)-pg U (1.3 - 12)-ni[ inpi|iu& uimuGgpuipqMipp imupphpmpjiuG uipdhpGhppg, huyilbGp uijq 
puil hiujinGh upuiniuhiupp upupphpmpjiuG uiUnqmpjniGp K pGhpgpuiL hunJiulpupqp inhuiuGlijniGpg. 

»2-»i = f =/J'i(v')(4- t\) + gr ',(v')4(4 = P>')'o 1-3-14 

K pGhpgpuiL hiuiJiulpupqp inhuiuGbjniGpg uijq poiij hiujinGp iquiinuihiupp iquipphpnipjuiG inUnqmpjuiG U K' pGhpgpiu^ 
huiiSuiquipqniiS huiGquinp q^pfiuiqniiS qinGi[nq GmjG upuiniuhiupp ujuipphpmpjuiG inhnnnipjuiG huipuiphpmpjmGp, huuSuiduijG 
(1.3-14)+, h|JiGh. 

^ = /*>') 1.3-15 
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4. K fiGbpgfiiu[ hwdwbmpqmd, inmpiudmpjiuG GfibGmjG x i/iujpniif inbqfi t niGbGniil Guipjnpq [iui/ hmjinGp 
h upupphpiupuip bpl/Gi/nq upuwwhwpp, npp upuppbpmpjwG mbnqmpjmGp to t: 4ui2i/bGp wjq u/iuuiiu/iiupfi 
iqwppbpmpjiuG mbnqmpjmGp K' pGbpgpmi hmdmhmpqp uibumGhjmGpg: 



Uhq hiuuiup htuniuppppnipjniG GbplpujiugGnq umiuGgpiupipjpJi uuupphpnipjniGGhpp limGhGiuG htunUjuiL uipdhpQhpp. 

ti-ti = to > 
-xi = 
■ t\ = t' 

(1.2 - 15)-n4 uipihui) diuuiuGiulip ninjin dUuupnlunipjiuG huuhuuiupuiuG ilhg intupunphpii[ (fi.JCi) U (t2,x 2 ) 
umiuGgpuipipjpp, uhGp diuuiuGiulpi t\ U t' 2 umuiGgpuipipupp- hiuuiup IpiuiuiGiuGp htunUjuiL uipiniuhiujinnipjniGGtipp. 

cr 

t'i = li\{v)ti + gy i(y)^-x 2 
^ c 

UjGnihhuiL oqinilhpii[ (1.3 - 17)-p.g U (1.3 - 16)-ni[ inpihu& uiniuGgpiupilhpp iniupphpnipjiuG lupdhpGapfig, huyilbGp uijn 
poiil hiujinQfi upuiniuhiupli upupphpnipjiuQ uiUnipnpjniGp K' pGhpgpmt huiuuiliiupqbpli uihuuiGlyniGtig. 

t' 2 -t\ = t' = Pi(y)(t 2 - h) = Pi(v)t 

K' hGtipgpuq huiuuilpiipqli uihuuiGlymGlig uijn pui[ huijinGp. upuuiuihiupli iqmpphpnipjmG mUnipiipjiuG U K pGtipgpuq 
huiuuilpupqniu huiGquinfi iJpiJuiliniu quiGipiri GnijG upuiniuhiupli upupphpnipjiuQ inUnrinipjiuli hiupiuphpmpjniGp, huuSuiduijQ 
(1.3-18)-p, IpjiGh. 



1.3-16 



1.3-17 



1.3-18 



1.3-19 



"bnijuiuhu hiuuui&uijG (1 - P)-ni[ uipihufr uiniughG hhuGiunpnijpp' hiupiuphpiulpuGnipjuiG uljqpniGpfi, K h K' 
hGhpgfuuL hiuuiulpupqhpp inhuiuGbjniGhg nhuuupl[i|iu& U luuuiuujuunuiuJuiuQiupuip (1.3- 15)-ni[ U (1. 3 - 19)-ni[ inpihufr, 
uhhGnijG hiujuiGh upuuiiuhiupp upupphpnipjniGGhpp hiupiuphpmpjniGGhpp, ujhuip t IJiGhG GmjG JpmGljghiuG, uhiujG up 
nhiqpmu uijG Ipujuihui) iqhinp t ljiGh v ninhn huipiuphpiuliiuG uipiuqnipjniGpg, pul) ujmu nhiqpniiT v' hiulpuniup& 
hiupiuphpiulpuG uipuiqnipjniGlig, uijuJiGpG iqhinp t inhnh niGhGui hhinhjuiL uinGyiipjniGp. 



/Ji(v') = J5i(v') 



Puijg piuGJi np uiuhGuipGnhiuGnip nhiqpmu, hiuuui&uijG (1 - 1-)-h, Iv'l * Ivl, hhuihiupiup. 



1.3-20 



1.3-21 



GQn.q&nnJ 1-7 - /3i qnpdwlipg-!pmGhgpwjp G2iuGp iSmupG mnmjdG dhGp n^pGi huuimb jqfimbGp: Ujq hiupgfi 
Gbp^GiulpuG upiiuiwupjiuGp iSbGp l/uimuGiuGp hhwwqiujmiS: O-pw huiiSuip iSbGp bwpnq bGp hiuumuimbi iSfiuijG Jibwbjuiip. 



j3i(vR0 



1.3-22 



UjGnihhuiU (1. 1 - 8)-ni[ uipi[ui& uinG^nipjuiG uh§ ljppuinhpii[ (1.3 - 9)-Ji U (1.3 - 20)-p uipnjniGpGhpp, uhGp IjuuiuiGuiGp 
hhuiLjuq uinG^nipjniGp, npp liuiuuiduijC (1.3 - ll)-p u|i2ui ujhuip t ijiGfi qpuiljuiG uh&nipjniG. 



^i(v)JSi(v') = /i(v) 7l (v') > 



1.3-23 



GQn.q&nnJ 1-8 - (1.3 - 23) -ni/ wpi[iud wnG^mpjmGp, hiuiSGGuijG qhupi, dbq hni2nid t np bpb K' U K jiGbpglmii 
hwrfwGiupqhpfi uibumGGjmGfig hbinmqninUmiS t dfibGmjG !pfiq}ilpulpuG bphnijpp, miqiu fi\ qnp&iul/fig-fimGbgfiiujfi G^uiGp 
bpbm [iGhpgliiui huiiSuibiupqhpmiS t[ iqbmp t [pGp GmjGp 1 buirf qpiulpuG b IpuiS t[ piugmuiubwG: 
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Ujdii oqimlhpul huilpuruup& uipuiqnipjuiG (1.2 - 8)-n4 inpihufr puiGuidhjig U (1.3 - 23)-n\[ inpi|ui& uinGynpjmGpg, tihGp 
l)uipnri hGp ymjg uiui[ np V huilpurpupd lupiuqnipjuiG huilpuruupd uipuiqnipjniGp rpu GmjG v niq[ir\ lupiuqiupjinGG t, 
uiGlpuJu uijG puiGpg lihGp qnp& mGhGp rpiuilpuG ph puigiuuuilpuG dhunhnJunLpjnLGGhpp. hbin: 



(v') 



(1.2 - 10)-[i ilhg l)lipuinhpii[ (1.3 - 9)-fi h (1.3 - 20)-h uipryniGpGhpp, iShGp niujiri hiupuiphpuiliuiG lupiuqnipjuiG hunSiup 
lluinuiGuiGp hhuihjuiL uinGynpjmGp. 



Pi(v') 

(1.3 - 25)-fig iShGp IpjimuGiuGp Guih hhuihjuiL uinGynpjmGp. 

yi(v')v' = -j8i(v')v 

(1.2 - 6)-Ji U (1.2 - 12)-|i iShg liJipiunhpiil (1.3 - 9)-[i uipr^jniGpp, iShGp IjhuaiJnqiltiGp np /?2 Ij- y 2 pamqunhip h luGJuiuq 
qnpduiliJigGhpp luhinp t iJiGhG GnijG JpmGlighuiG, iShuijG iSp. nhuipmu' uijG l}uipJilui& iqhinp t ppGp. v niqjiq huipuiphpuilpjiG 
lupuiqiupjinGfig, }iul] ujniu qbu]pnuf v' hiulpunuipd hiupuiphpuiliuiG lupuiqnLpjnLGJig, uijuJiGpG inhuji niGh hhinlijuiip.. 

yi(v') = -yi(v>' = y 2 (v') 
J5i(v') = gn(v')4 = ^( v ') 

c 

UjGnihhuiU (1.2 - 13)-ni[ inpiluifr npryp^Gbpp. iShg liJipumtipnl (1.3 - 9)-Ji U (1.3 - 20)-p. uapqjmGpGhpp iShGp IpjimuGiuGp 
hhinLjuiL umG^nipjniGGhpp. 

d(y) = yi(v)[^i(v) + gyi(v)^-] * 

rf'(v') = yi(v')[^(v') + m(v')^-]*o 

(1.3 - 28)-]ig hbuiLmiS t np niin2li^-$niQlig|iiuQhp|i hiuUiup QnijQiqhu inhii|i niQ|i hhinUjiuui ^niQlig|inQiu^ iunQ^nipjniQ]i. 



rf'(v') = rf(v') 



•itiinUuipuip (1.1- 7)-n4 inpihui) umG^nipjniGp liqpGJi htunUjuiL Iqhpuq. 



d(v)d(v') = 1 



hul| (1.2 - 14)-n4 inpihui) npryp^Ghpp. ilhg GmjGiqhu liJipumbpnl (1.3 - 9)-h U (1.3 - 20)-Ji uipqjnLGpGhpp, JiG^iuhu GuiU 
(1.3 — 29)-p, tfhGp dlouifinJunipjiuG npryp^Gbpp- hunSiup IpunuiGiuGp GiuL hhuiujuiL uinGynpjnLGGhpp. 



«f(v) = ri(v)Pi(v)(i-gJ^-)*o 

4v') = 7i(v')/3i(v')(l-g-^) *0 



(1.1- 4)-n4 inpihui) huiGuiuuipniu'Gtipli hunSuilpupqtipli umuigJiG hunhuuuipnLu'Gtipli iShg bjipumbpiil (1.3- 9)-p U 
(1.3 - 20)-p uipryniGpGQpp, JiG^iqhu GuiU (1.3 - 28)-ni[ U (1.3 - 31)-ni[ inpi|ui& huuhuuiupmiSGhpp hunSuilpupqhpp uinuigpG 
hunhuuuipnLu'GQpp, iShGp IjuinuiGiuGp hhinUjua^ umG^nipjniGGhpp. 



/Si(v') = 



yi(v') 



l 



yiW = i = 

d(y) /Ji(v) + «n(v)^- /Mv)(i-g^) 

)Si(v) _ Wv) _ 1 



d(v) 



7i 



(v)[Pi(v) 



+ gyi(i') i V 



hull (1.1- 6)-nil inpihui) hunhuuuipnLu'Gtipli hunSuilpupqhpli umuigJiG hunhuuuipniu'Ghpli iShg GnijGiuhu ljp.puintipii[ 
(1.3 - 9)-p, (1.3 - 20)-\i U (1.3 - 29)-p uipnjniGpGhpn, pG^iuhu Guih (1.3 - 28)-nil h (1.3 - 31)-nil uipihud hunluiuuipnLiJGlipli 
hunSuilpupqhpli hph.pnpn huu[uiuuipnnSGhpp, lJhGp h.uuiuiGuiGp hhuihjui[ uinG^rupjiuGGhpp. 
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Pi(v) 



n(v) 



n("') = 1 = 1 

li(v') _ IW) = ] 

rf(v') 



7i(v')[j3i(v') + g7i(v')^] 7i(v')(l-^) 
<p2bpiil (1.3 - 23)-p, uhGp (1.3 - 32)-pg IjuaiS (1.3 - 33)-pg Ipupnq hQp uuiuiGuil hhuihjuiL huiuui^unp umG^nipjniGp. 



n(v)yi(v') = /Mv)jSi(v') 



/Si(v') 



> 



vv_ 

„2 



•fiuiGp np, huiuuiduijG (1.3 - ll)-p, Y l (v') h J { (y) qnp&uiljpg Ghpp up2in npuilpuG uhfrmpjinG hG, hhuihuipuip 
(1.3 - 32)-p U (1.3 - 33)-p mnmgpQ huiiluiuuipnLiJQhppg hhinUniiJ t np /5i(v') h /?i(v) qnp&uil)pgGhpp G2iuGp huijui]uj& t 
lipuijG rf(v) h d(v') npn2p^Qbpp Q2uiQpg: •ip2hpu[ Guih (1. 1 - 20)-p, uhGp uiupuquiuhin uigijil] pQhpgpui^ huiuuilpupqhpp 
huiuuip npuilpuG U puiguiuuilpuQ dUiuipnJunipjniQQhpp lpupnr\ hQp uuihuuiGhL Guih hhinUjiu^ libpup 



l-puilpuG dhuupnpinipjniGGbp 

f ^i(v)>0 
1 )3i(v')>0 



PuiguiuuilpuG dhuiipnhinipjniGGhp 

r /?i(v) < o 

1 /?i(v')<0 



Oqinilhpiil (1.3 - ll)-pg U (1.3 - 35)-ni[ uipi|ui& npuilpuG h puiguiuuilpuG dhuiifmhinipjniGGhpp nhiupmu jii 
$niGl)gpui-qnpc}uiligp G2uiGGhppg, pGM QU Guih oquu[hpnl (1.2 - 8)-niJ inpipui) huilpunuipd huipuiphpualpuQ uipuiqnipjuiG 
puiGuidhpg, uhGp Ipupnri hQp linnuGnpn2ilQl Guih uijn uipuiqnipjuiG G2uiG|i huipgmu Uu hhinhjuii hhpu[. 



1-puilpuG dhuiipnpinipjniGGhp 

„/ _ 7i( v ) 



PuiguiuuilpuQ dhuiipnpinipjniGGhp 



i(v) 



-v < 



7i 00 



v > 



1.3-33 



1.3-34 



1.3-35 



1.3-36 



GQqq&nnJ 1-9 - (1.3 -36)-fig hhinhnirf t np qpuibwG dhmipnpjmpjmGGbp]i qbiqpmd nuibiuqiupd uipuiqmpjmGp 
quinGmd t Jiuil/uiqpp uipiuqnipjmG, pul] piugiuuiulpiiG dbuupnpjmpjuiG qbuipmiS, hpb wjquipup dbuiipnpjmpjmGGbpp 
hGuipim[np hG uiu/uiquufbw uipiph pGbpgpuii huuSuihuipqhpp rfppb, uiu/ui hiulpuquipd uipuiqmpjmGp limGbGiu mqpq 
lupwqnipjuiG mqqmpjmGp: O-pui huiduip v' hwpwpbpiubuiG uipuiqmpjmGp iSGGp rffein l/uiGGuiGbGp huihuiquipd 
UipiuqnipjmG h jbGp oqmuiqnp&p hiulpuqpp uipuiqnipjmG uipmiuhiujmmpjmGp, bpb tfi uiui/mu~ iShb uij[ puiG: Ujuufpund iSGGp 
dp2in IpuhGuiphbGp puiguiuuibwG dbuiipnpjmpjmGGbpp qnjmpjuiG ppuidmGpp: 

Upnp JppqplpujnLu uhGp up2in oqinuiqnp&niu hQp npuilpuG dhuiipnhimpjniGGhpp h npuiGgpg uinuigi|ui& uipryniGpGhpp, 
puiguinnipjuiup npn2 nhujphpp hpp uiGhpuidh2umipjniG t qquigipiiu lippuinh^ puiguiuuilpuG dhuiipnhinipjniGGhpp, pQ^ujhu 
oppQuil) inuipuifnulpuG huijhpujpQ uiGnpuinuipduuiG nhiupmu: 



Ujdu liuiuiuiphGp Qnp G2uiGuil|nLuGhp: £uiQp np, huiuuiduijQ (1.2 - 3)-p, (1.2 - 12)-h U (1. 3 - 27)-p, pnpip 7 2 (v), 
7j(v'), Pi{v) h fS' 2 (v') qnpduilipgGhpp l)uiju4uj& hG upuijG 7j(v) h 7[(v') qnpduilipg Ghppg , pG^iqhu Guih huiuuiduijQ 
(1.3 - 9)-p h (1.3 - 20)-p y\ h p[ 5>niQligpuiGhpp QrujQ y l h fi\ 5)ruQl|gpuiGhpG hG, uiujui huiQniQ uiuipqiupjuiG h 
qhquiqpuiuiliuiQ huifinLjpp, uhGp hhuihjui[ qnp&uil|pg-4)niGligpuiQhpp uhg puig lipnnGhQp uuinppQ grugp^Qhpp. 

r )=>« ) 

1 7i( )=>/( ) 



UjGnihhuih, (1.3 - 9)-n4 h (1. 3 - 20)-ni[ uuiuiguid uhp uipqjmQpQhpp lippuinhpul (1.2 - 15)-p uhg, pQ^uihu Guih 
oquulhpul (1.3 - 37)-n4 uipijuid uhp Gnp Q2uiQuil)muQhppg, uhQp huipuiphpuil|uiG 2uipduuiQ nin]ir\ h huil)uir^uipd 
dhuupnlunipjniGGhpp huuSuip liuinuiGuiGp hhuihjui[ huu[uiuuipniuGhpp huiuuil|uipqp. 
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fliilpil duuiipnJunipjniGGhp 




•£,uilpnnuipd duuiipnJunipjniGGhp 


f t' = p(v)t + gy(v)-^x 




\ t = jS(v'y + gr(v')^' 




U 




[_ x' = y(v){x-vt) 




|i= 7 (v')(i'-vY) 



1.3-38 



"biiuiGuuuhu, (1.3 - 9)-ni[ U (1.3 - 20)-niJ uuiuiguid tfhp uipnjniGpGhpp l)lipuinhpii[ (1.2 - 16)-fi iShg, hG^iuhu QuiU 
GnijGiuhu oquiilhpii[ (1.3 - 37)-ni[ uipi|ui& tfhp Gnp G2mGuilpiiu'Ghplig, iShGp huipuiphpuiliuiG 2uipduuiG niujiii U huilpunuipd 
dhuiiJinhinipjniGGhpli hunSuip liuuiuiGuiGp GuiU hhuihjuii huiihiiuuipniu'Ghpli hunSuiliuipqp. 



fluipil duuupntunipjniGGhp 

x' = /(v)(x - vt) 



<uitpiinuipd dUuiipnpjnipjniSShp 

t = P(v')(t'-g^x^ 

x = r(y')(x' -v't') 



1.3-39 



CQn.q&nuJ 1-10 - hjbGp np dbGp nhn igbmp t npiijbGp jiudmnujbuiGmpjmG ^mGbgnq by qnp&uibpgGbpp, pG^igbu 
Gmb igbmp t iipnjbGp v' b v hiupiupbpuibiuG uipiuqmpjmGGbpp rfppb hniud wnG^mpjmGp: 



1.4 - <iuuuiiuuiniQ UpiuqnLpjnLQQh]i]i Q-niiSiupiSiuG U 4,iuQi5iuQ PmGiu&Lbpp 

bGpuinphGp inpihud hG, Jipuip Glpiiuiu'uiu'p huipuiphpuilpiiG 2uipduuiG ilh§ quiGipiq, hphp K, K' h K" 
uiupuquuShui uigijil) pQhpgpua^ hunSuil)iupqhpp, npuihq K' JiGhpgpuiL huiu'uilpupqp K pQhpgpiu^ hunSuil)iupqli Ql)umnSunSp 
2iupdihiiu' 1 v huiuuiuiuiniG uipuiqnipjuiiJp, fiul] K" JiGhpgliun hunJiulpupqp K' JiGhpgpuiL hunJiulpupqp dpuuiuuiup 
2iupdi|nLiJ t u huiuinuiinniG uipuiqnipjuiu'p h K JiGhpgpuiL huiu'uilpupqp Glpiiuiu'uiu'p 2uapdi[nnS t W huiuuiuiuiniG 
uipuiqnipjuiup: Puigp npuiGfig, uinuiGg pGnhuiGpnipjuiG nM lJhiuiiG^hpii, iShGp Ipupnrj hGp pGipnGhL np pnpip v, u h w 
huipuiphpuilpuG uipuiqnipjniGGhpp puiihiipuipniu' hG GuiU (1.2 - l)-nij uipihiifr upujuuiGpG: 

CQn.q.&nuJ 1 -1 1 - ijuidui/uilpiiG uipiuqmpjmdp /uipddnq ipnpdGwbiuG dwuGpbp lupiuqnipjmGp (mju piudGmiS K" 
pGbpgpui[ hiudiulpiipqp huiuuiwuimG uipuiqnipjmGp) K' b K pGbpgpui[ hiudiulpiipqbpp GlpumiSiuiSp, unilnpuipiup 
G^wGwbdmil t hwGwuiwuiiuupjwGiupwp u' b u imumuGjujGGhpnd: fiuijg dbGp qbpuinuiubgpGp ljpuiGg ipnp/uipbG 
oquiwqnpdbi hiuGiuuiwmwu[uiuGwpiup u bw mwnbpp, pup GmjG miunbpp pjwqwG2i[iud miunbpp dbpuiupuhbind wjq 
lupiuqmpjmGGbpp hiudiuuiuimuiupjiuG nuibuiijuipd lupiuqmpjmGGbpp GjiuGiubdiuG hwdiup: 

UjdiJ nJiuiuiplihGp K" pGhpgpiu^ huiiSuilpiipqli uljqpGuilihuih 2uindnul[i: UjG K' pGhpgpiu^ hunSuilpupqli GliumnSunSp 
GnijGujhu 2uipdihiiiS t u huiuuiuunnLG uipuiqnipjuiup U K pGhpgpiu^ hunSuilpupqli Gl]Ulu^^SunSp , w huiuuiiuuiniG 
uipuaqmpjunSp: UjGnLhhinU qpuiGghGp K" JiGhpgfiuiL hunJualpupqp uliqpGuilihuili 2uapdnnSp dunSuiGuilip hpl)nL uiuipphp 
upuhUpJi huiiSuip: UliqpGuilihin|i 2iupdiSuiG diuiJuaGuiliuainiupiu&iujpG uinuiGgpuip4hpp iniupphpnipjniGGhpp, uiju hplpii 
uiuipphp ujuihhpli (iquiiniuhuapGhpli) hunSuip, K' U K pGhpgpui^ huuSuiliuipqhpnuS liniGhGuiG hhuiUjuiL uipdhpGhpp. 

K' JiGhpgpuiL huuJuiliuipqniiJ K fiGhpgliuiL huiiJuil|uipqniiJ 

(t' 2 -t[ = t< u (t 2 - tl = t 1.4-1 

I x' 2 ~x\ - x' = Ut' ] X2 ~X\ = X = Wt 

CuipniGuil[hGp lJhp hui2ilniiJGhpp, oquii[tipiil (1.4 - l)-nil uipiluid G2uiGuil|niiJGhplig U (1.3 - 38)-ni[ uipi[ui& 
huipuiphpuiliuiG 2uipdiJuiG niqjiq U huiliuinuipd dUuiitinhinipjuiG huuluiuuipniiJGhplig: 

♦ OquidbGp nujfiij dbwdmpjmpjwG JiuiduiuuipmdGbppg 
Q-phGp (1.3- 38)-ni[ uipi[ui& ninlm dUuiihnJunipjuiG huii[uiuuipnnSGhpp uijn hpl)ni uiuipphp upuuiuihuipGbpli hunSuip. 

f t' 2 = P(v)t 2 + g/(v)^x 2 f t\ = P(v)ti + gjW^x, 

■> c 2 u J c 2 1.4-2 

x'l = 7(V)(X 2 -Vt 2 ) I x\ = 7(V)(X1 - Vtl) 



18-86 



© - U]iui^uii}i Q-njhpp <uipuiphpuiliuiS OiupdLhuG ShunipjniS - © 



Oqinilhpnl (1.4 - 2)-ni[ uipi|iu& hplpii ujuiinuihuipGhpp uinuiQgpuipilhpfi mqpr\ dhuiihnJunLpjuiG huiihiiuiupnLiJGhplig, 
huyilkGp LLpuiGg iSJigh dimSuiGuilip inhnqnLpjniGp h hhnunhLpnLpjnLGp hhinhjuq lihpiq. 

f t'2-t'i = P(y)(t2-h) + gy(y)^(x 2 -xi) 



I x' 2 -x\ = j(v)[{x 2 -xi) - v(t 2 - ti)] 

UjQnihhinU (1.4 - 3)-Ji iShg inhquiqphpLil (1.4 - l)-nil inpihiii} hphm iqunnuihuipGhpp ilJigU hqiufr diuihuGuilih inhmpiLpjiuG 
U htmuiipipmpjuiG uipdhpQhpp, iSUQp h,uinuiGuiGp. 



1.4-3 



1.4-4 



ut' = y(v)(w - v)t 

hpuip ihiui piuduiGhpnl (1.4 - 4)-h bph,pnpq h uinuighG huu|uiuuipnLiSGhpp iShGp buinuiGuiGp huiuuiuiinniQ 
uipuiqnLpjniGGhpp huiGuiuG puiGiudhp. 



y(v)(w-v) 



1.4-5 



♦ OqiniJbGp hiuhwiiwpS dLwipnlumpjuiG hiui[iuuiupniiSGbppg 
Q-phGp (1.3 - 38)-ni[ Lnpihii& huilpiiquipd dhuuhnJunipjuiG huiiluiuuipnLiSGhpp uijq GmjG hph.nL iquiinuihuipGhpp huiuuip. 



t2 = p(v')t' 2 + g 7 (v')\x' 2 
xi = 7(y')(x' 2 -v't 2 ) 



h =/»(v'yi+«r(v')Vi 



1.4-6 



xi = y(v')C*i - v'ti) 



Oqinilhpnl (1.4 - 6)-m[ inpi|ui& uijq hph.ni iquiinuihuipGhpp uinuiGgpuipilhpp huiliuiquipd dhuuhnfunLpjuiG 
huiihiiuuipnLiSGhplig, huyilnGp LipuiGg tifigh duiuuiGuilih inhnqnLpjniGp h hhnuiilnpnLpjnLQp hhinhjuq h,hpu[. 

t2 - 1 , = /J(V' - ) + gy (V' ) \ (X' 2 - X\ ) 



1.4-7 



X2-X1 = r(v')[(4-4)-v'(4-4)] 

lIjGnihhinh (1.4 - 7)-h iShg inhquiqphpnl (1.4 - l)-nij inpihiifr hph.nL iquiinuihuipGhpp i5h§h liquid duiuuiGuilih inhnqmpjuiG 
h nhnuiihipmpjuiG uipdhpQhpp, iShQp l]uinuiQiuQp. 



[/J(v') + gr(v')^}' 



1.4-8 



wt = y(y')(u-v')t' 

Fqiuip ihiui puiduiGhpii[ (1.4 - 8)-h bpljpnpq h uinuighQ huii|uiuuipnLiSGhpp iShGp IjuinuiGuiGp huiuinuiuinLQ 
uipiuqnLpjnLLiLihpp qnnSuipuuiQ puiGiudhp. 



r(v')(u- v') 



bph iShGp huqiuiphpuiliuiG uipuiqnLpjniGGhpp huiGiiuiG h qnnSuiptiuiG qnpdnqnLpjniGGhpp G2iuqphGp hhinhjuq Iphpiq. 

u = w Q v 



1.4-9 



1.4-10 



Uiqui (1.4 - 5)-m\ h (1.4 - 9)-m\ inpihud huiuinuunniG uipuiqnLpjnLGGhph huiGuiuG h qmiSuipuuiG puiGuidhhpp qphpu[ 
lijLuiufiG h oquiuiqnpdhpii[ (1.4 - 10)-ni[ inpihnd G2uiqpmiSGhpp, lJhGp buinuiGuiGp. 



w v = 



y(v)(w-v) 

/J(v)+g/(v)-^ 

r(v')(u- v') 



1.4-11 
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1.5 - LiiuiiiujiuliiuG U]iiuqnipjniQQh]i]i Q-nuSiupiSiuG U 4,iuQi5iuQ PiuGiu&Lbpfi 



UjtfiS t[ bGpuiiiphGp np ifmpdQualpuQ tiuiuGp.l[p iSpui^uiiJi inuipuidnipjuiQ ilhg 2UJpdi[nnS 1 qunhujuiquiG lupuiqnipjuuSp U 
uijh ifinpdGuiquiG iSuiuGhqp. iul)Gpuippuij]iG lupuiqnLpjmGGtipp K' U K pQhpgpua^ hunSuil]uapqhpnnS iShQp QnijQujhu 
llQ2uiQuilihQp hunJuiiquiuiiuufuuiQuipuip u U w uiuinhpnij U qpuiGg tfh&nipjniGGhpp qnpryilkG hhinLjuq qhpu[. 

&r = u 
dt 

df = w 
dt 

l-p^hphGghpiil (1.3 - 38)-ni[ inpi|iu& huilpuquipd dUuiipnJunLpjuiQ hiui|umiupniiSGhpp puui t' dimJuiGuiqp. U uijGinhri 
uihipuiiphpnl J't 1 uipdbpp (1.5 - l)-lig, iSbGp UuinuiGiuGp. 



I\ V u 

2 



4- = /»(v') + «r(v') 

rff c 

^- = y(v')(«-v') 

(1.5 - 2)-p hpqpnpq huiqMmiuipnLiJp puiduiGhpul umiugfiG huiqMmiuipiJiuG djiui iShGp UuuiuiGuiGp uijrj ifinpdGiuquiG 
dmuGhqp. mqGpmppmjp.G lupiuqiupjinGp K hGhpghuq huiiSuiqiupqp. GqiuimSunSp, uipinuihiujinqMjifr v' U M 
iupuiqnLpjnLGGhpnq\ npG t^hhQg huiGqhuuiGniiS 1 hpqm w L v uipuiqnipjniGGhpli qmiSuiptiiuG piuGuidLp. 



dx 
dt 



y(y'){u-v') 



"biiuiGuiiqhu qhJp^bbptiGgtipid, (1.3 - 38)-n4 inpqMjjfr mqhq dLuii|inlunipjuiG huiqMmiuipnLiJGtipp puui f duiiSiuGuiqp. U 
uijQvnhq inhr[uiqphpii[ (-^J-)"! 1 uiptfhpji (1.5 - l)-lig, iShGp buuuuGuiGp. 



dx' 
dt 



y(v)(w-v) 



(1.5 - 4)-p hpqpnpq huupjiuuipnuJp puiduiGhpnl umuigfiG huiqMmiuipiJuiG djiui iShGp UuuiuiGuiGp GmjG ifinpdGuiquiG 
liuiuGhqp. luqGpuippuijliG lupiuqnLpjniQp K' JiQhpgfiuiL huitfuilpupqh GlpjiiniJuiiJp , mpinuihuijini|ui& V U w 
lupuaqnLpjnLQQhpnil, npQ t^hhQg huiQqfiuuiQnuS 1 hpljni w U v mpmqnLpjniGGhph huiGiiiuG piuGuidLp. 



dx' 
dt' 



y(v)(w-v) 
P(v) + gy(v)^ 



(1.5 - 3)-n4 U (1.5 - 5)-rRj inpqMjifr hpqm uipuiqnipjniGGhpli huiGiSuiG U qnuJiupiSuiG puiGiudUhpp qphpii[ tifiuiuhG U 
oqunuqnpcrtipiil (1.4 - 10)-ni[ inpi|ui& G2uiqpniiSGhpp, iShQp quinuiGiuGp. 



u = w Q v 



y(v)(w - v) 
P(v) + gy(v)^ 



r(y>-y') 

P(v') + gy(v')^f 



GQqq&nnJ 1-12 - UbGp uibuGmd GGp np (1.5 - 6)-nd uipduid 1/uidui/uil/uiG uipuiqntp/ntGGbpfi huiGiSuiG b qniiSiupiSuiG 
piuGwdlihpp e>2qpfim bbpujm/ huidpGl/Gmd bG(l.4- \\)-ni[ uipduid huiuuiuimmG uipuiqmpjmGGbpli huiGdwG L qnidwpiSiuG 
pwGwdlihpfi Jibw: -ihuihuipuip wpwqnipjmGGhpfi huiGiSuiG b qniiSiupiSuiG pwGuidbbpp uuipji/uid jbG ujjG puiGjig pb wjq 
lupiuqmpjmGGbpp huiuiniuinniG bG pb qpuiGp niGbG buiduijuibuiG uiGGpuippuij/iG pGmjp: UjGujbu np wjq piuGuidbhpp tifcui 
bG U pGbpgfiui[ nuiiSuibuipqbpfi ppuip Glpumdwdp mGbguid huipuipbpwlpuG uipiuqmpjmGGbpli huiduip, h 2uipdi[nq 
uinpdGuiqwG duiuGjiljli bwdwjwbwG wpwqmpjmGGbpli hwdwp: 
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(1.5 - 6)-p ilhg uinuigpG huiipJiuiupniiSp piifrtqnil puin w uqiuiqiupjuiG U hpqpnpq huiqMmiuipnLiJp pn&hpiq' puui u 
uqiuiqiupjuiG, iShGp uiqGpiuppuijpG uipuiqnipjniQQhpp qmiSuipiJiuG U huiGiSuiG hiutfiup quinuiGiuGp GuiU hhinUjui^ puiGiudUhpp. 



w = u (B v = 



P(v)u + y(v)v 



u = w Q v 



r(v)(i-^) 
P(v')w + r(v')v' 

7(v')(l-g^f) 



Ujdil lJpuiupQ qpbGp (1.5 - 2)-p U (1.5 - 4)-p iSpiujG umuigpQ huiqMjiuuipniiJGtipp. 



= P(y') + gr(y') 
dt c 



l\ V u 

2 



dt 



lljGnihbuiL (1.5 - 8)-p umuagpQ huiqMmiuiptiuiG iShg qjipumhpiq' (1.3 - 26)-p U hpqpnpq hiuihmiiupiSuiG ilhg qppuintqnil 
(1.2 - 9)-p, tfhGp qmnuiGuiGp GwU hhinLjuq puiGuidLhpp. 



dt 
dt' 

dt' 



hpuip hhui puiqiSuiupuinqhpiq' (1.5 - 8)-n4 inpqMjifr hunluiuuipniiJGhpp huiiSuilpupqp umuagpG U hpqpnpq 
huiiluiuuipnLiJGhpp, iShGp quinuiGiuGp hhinLjuq umGyiipjniGp. 



«v')(l-<f^) 

v'w ~\ 
c 2 J 



= Piy){ i 



>(v') + griy')^- ][j8(v) + g/(v)^ ] 



l 



"biiuiGuiiqhu ppiup hhin puiqiJuiupmnl[tipi4 (1.5 - 9)-ni[ inpi|ui& hiui|uiuiupniiSGhpp huitfuilpupqp uinuigpG U hpqpnpq 
hunluiuuipniiJGhpp, iShGp quimuGiuGp GiuU hhinUjuiL uinGyupjinGp. 



/J(v)/J(v')(l-g^f-)(l-g^f) 



= 1 



>J.hphp2hpii[ (1.3 - 23)-p, iShGp (1.5 - ll)-pg IpunuiGiuGp hhinLjuq umGyiipjmGp. 



p{v)p(V) = r(v)r(v') 



i 



0-^)0-^) 



> 



frpuip hhin huiiShiSuiinhpiil (1.3- 34)-ni[ U (1.5 - 12)-ni[ inpi|ui& uinGynpjnLGGhpp iShGp IpiimuGuiGp hhinhjuq qhqhghli 
umGyiipjniGp, npp ppuip t Ipuupnu' hplpiL inuipphp JiGhpgfiuiL huitfiulpupqhpp Glpuuiu'uiu'p IpuJuijuilpuG uipuiqnipjuiilp 
2uipd4nq dpnpdGuiquiG uumGhl[h u h w mqhq uipuiqmpjmGGhpp h GmjG hGhpgpuq huiiSuilpupqhpli Jipiup Glpuinu'uiu'p 
niGhguifr v h v' niqhq h huihrnrpupd huipuiphpuilpuG uipuiqnipjniGGhpp: 



0-^)0-^)^- 



c 1 



GQqq&nnJ 1-13 - bpb dbGp pGqniGbGp np ipnpdGwlpuG diuuGplip K' pGbpgpuii Jiuiduil/uipqp Glpumduidp qinGi[miS t 
uiGjujpd i/prfuibntd, uijupGpG u = 0, uiupn pGwlpuGwpwp wjG K pGhpgpiui huiduibiupqp Gbiuwduidp 2iupdi[nid t w = V 
huiuiniuinniG uipuiqmpjiudp U hhwbuipiup (1.5 - \T)-nd wpdiud puiGiudhp quinGmd £ (1.3 - 34)-nd inpdiud puiGiudhp, pup 
(1.5 - l3)-ni/ wpi/wd piuGuidbp ipunGmd t GmjGmpjniG: 
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1.6 - ^mgnpqiuliiuQ QUiuijinJunipjniQQh]i]i k]i]iiunnii5]i 

•fiuiGp np, huiu'uiduijG (pGqq&mu 1-2)-p, huipuiphpuilpuGnipjuiG huunnil) inhunipjuiG uhg hpuip Glpjainuiuup 
huipuiphpuiliuiG 2uipduiuG uhg qinGihin pGhpgpiu^ hunSuil)iupqhpli umuiGgpuipi[hpli dhuiifinhinipjuiG huiihuuuipniu'Ghpp puin 
duuiuiGuilip U inuipui&nipjuiG niGhG qfruijhG liuihiihufrnipjniG, hhinhuipuip npuiGp iqtunp t puuluipuiphG qfruijhG 
dhuiihnhinipjuiG pnpip hpiSGuilpuG ophGpGhpfiG: <uiuiuduijG qduijJiG dhuiihnhinipjuiG muMuihpuGuiliuiG ophGph - 
huipuiphpuilpuG 2uipduiuG huignpnuilpuG q&uijpG dhuiihnhinipjniGGhpp umuiguigGniiS hG uh Gnp GiiuiGuunhu] q&uijhG 
dhuiihnhinipjniG: 

flpiuhuqp lihGp uiiuuignighGp np (1.3 - 38)-ni[ inpi|ui& huipuiphpuilpuG 2uipduuiG dhuiihnhinipjuiG huiiluiuuipniuGhpp ^hG 
huilpuuniu q&uijhG dhuuhnhinipjniGGhpli mrihGiuhhuGuiliuiG ophGphG, uiupu npui huiiSuip liuiinuiphGp hplpii huignpipulpuG 
dhuiihnhinipjniGGhp U upuhuiGghGp np uinuigihui) uiptyniGuipuip dhuuhnhinipjniGp GnijGiuhu l]iGh Gmj Guiinliiu q&uijfiG 
dhuiihnhinipjniG, uijuhGpG npu]huqh uijG niGhGui GmjG inhupp: Uju fiuiGuiuiiuphnil lJhGp IpjuipnipuGuiGp npn2tn tiGuiguifr 
uiGhuijin qnp&ual|pgGhpp uipinuihuijinnipjniGGhpp IpuiS uijn qnp&uilihgGhpp ilJigU qnjnipjniG niGhgnii uinGyiipjniGGhpn: 

1-pui huuJuip hGpuinphGp np inpihui) hG hphp K, K' h K" uiu[uiqiui5hui uigLhlj hGhpgfiuiL huiu'uiliuipqhpp, npinhip 
hmumduijG (pGnqdmu' 1-1 1)-[i, K' hGhpgpiuL huiuiuliuipqp K hGhpgliui^ huiuuilpupqli Glpuinuuiup 2uipdihiiu' t v 
huiuiniuinniG uipuiqnipjuiup, Jiul] K" JiGhpgfiuiL hunJualjuipqp K' JiGhpgfiuiL hunJualpupqp Gl)uiiniJuaiJp 2uapdi[nnS t u 
huiuiniuinniG uipuiqnipjunJp U K JiGhpgfiuiL huiu'uilpiipqp Glpjiinuiuup 2uipdi[niu t w huiuiniuinniG uipuiqnipjuiu'p: M^ujhu 
GuiU pnpip v, u h w huipuiphpuilpuG uipuiqnipjniGGhpp npuilpuG uhfrnipjniGGhp hG: 

UjdiJ oqim[hpu[ (1.3 - 38)-ni[ inpipjifr huipuiphpuiliuiG 2uipduuiG dhuiihnhinipjuiG huii|uiuuipniuGhppg , qphGp iJhpnhJyjuiL 
hphp hGhpgfiuiL huiu'uilpiipqhpp ninjiii U huilputpupd dhuiihnhinipjuiG huii|uiuuipniuGhpp iSpujuiGg Gliuiinuuiu hhinUjui^ hhpiq . 

♦ £>liiuifin[umpjiuG huiGuimiipmiSGhpp 

flinjiri dhuiihnhinipjniGGhp 

f t' = p(?)t+ g y(v)-^x 

I x = y(v)(x - vt) 

♦ QliLuipnpjmpjujG himlimiuipmiSGhpp 

flinhq dhuiihnhinipjniGGhp 

f t" = p{u)t' + grW-^x' 

I x" = y(u)(x ! - ut') 

♦ £>liiuifin[umpjiuG huiiluiuuipmilGhpp 

fltghi] dhuiihnhinipjniGGhp 

f t" = p(w)t + 8r (w)^x 

I x" = y{w)(x-wt) 



K' U K [iGhpgliiui huiiSuil]Lupqhp[i rfp.pL 

<uiliuinuipd dhuiihnhinipjniGGhp 

t = P(v')t' + gr (v')^ T x' L6-1 
x = y(y')(x' -vY) 

K" U K' jiGhpgliiui huiiSuihiupqhpfi ifppL 

<uil)uinuipd dhuujinhinipjniGGhp 

t' = P{u')t" + gy{u')^x" 1.6-2 
x' = y(u')(x" -u't") 

K" It K pGbpgpui[ hiuiSiulpupqbpli ilfipli 

<uil|uiquipd dhuiihnhinipjniGGhp 

t= p(w')t" + gy( W ')^x" L6.3 

x = y(w')(x" -w't") 



flpuihq K, K' h K" pGhpgpui^ huiuuiliuipqhph v', u! h w' huilpunuipd huipuiphpuiliuiG uipuiqnipjniGGhpp 
uipuiuihuijuinipjniGGhpp, huuiuiduijG (1.2 - 8)-h U (1.3 - 37)-fi Gnp G2uiGuiliniuGhpp, lip>GhG. 

P(v) P(u) P(w) 

hu\\ (1.3 - 32)-nil uipiluid puiGuidhhpp l[ppuinhpii[ K, K' h K" JiGhpgJiuiL huiiJuil|uipqhpp nmfiri h huiljuiquipd 
huipuiphpuiliuiG uipuiqnipjniGGhpli huuSuip, pG^iuhu Guih GnijGuihu i[hphp2hpii[ (1.3 - 37)-Ji Gnp G2uiGuiliniuGhpp, lihGp 
huinuiGuiGp hhinhjuq puiGuidhhpp. 
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r(v') 



riy) 

d(v) 

m. 

d(y) 



Pi"') 



r(u') 



/(«) 

d{u) 

m 

d(u) 



d(w) 



r(w ) - — — - 
n ' d(w) 



1.6-5 



Ujdil oqimlh[nil hphp pQhpgpiu^ hunSuil]iupqhpp (1.6 - l)-nij, (1.6 - 2)-n\[ U (1.6 - 3)-ni[ inpipu& nuihii U huilpurpupd 
6Luiipn]unipjuiG huupuuuipnru'utippg, IpuuiuiphGp dunSuiuuilip U uiuipui&nrpjuiG hplim hiugnprpulpuG dUunpnJunipjnrGGhpp 
pnpip hGuipuiihip ijhg muipphpunjGtipp: Ujq pnpip huignprpulpuG duuiipnfunrpjnrGGhpp Ipuuiiuphpirg hhinn uhGp buuiuiGiuGp 
v, u U w nrriJiri mpmqnipjniGGup U rpimGg hmlimrpupd v', u' U w 1 uipuiqnrpjnrGGhp upupmGuilpiq qnpfruilipgGtipp upgU 
brpufr pnpip uinGyirpjnrGGbpn: 



1. OqwUhGp (1.6- l)-ni/ uipi/uifr duiifuiGuil/p L inmpmdmpjmG mqpq dhmipnpimpjmG huuliuuiupmiSGbppg 



Ipui hunSuip (1.6 - 3)-ni[ uipi|ui& huilpurpupd dUuupnfunrpjuiG hunpnuuipniuGtippg f-p U x-\i uipuiuihuijuinrpjnrGGhpp 
uihrpuqphpiil (1.6 - l)-nij uipipui) duiuuiGuilip U uiuipui&mpjuiG mnjiq dUuupnJunipjuiG huiipuuuipnru'Gtipp uhg, lJhQp 
IpiuiuiGuiGp. 

t< = [p<y)p{w')- gAvMw')^]t" + gy{w')[p{v)^ + r{v)j T y 



x' = j^j^^l-g^y -j{v)[j{w')w' + f}{w')v]t" 



1.6-6 



(1.6 - 6)-n4 uipipufr dUuaipnJunipjniQQhpp uipuiuihuijuinrpjnrGGhpp huiiStuSuiurtipir[ (1.6 - 2)-nr[ mpr|ui& t' dunJuaQuilip U 
x' uiuipui&nrpjuiG huilpurpupd dhunpnpinrpjuiG huupuuuipnriJGtipp hhui U ppiup hiuiluiuiuphg GhpiiJ f"-|r U x"-p 
qnpduilipgQhpp, uhGp buuiruGuiGp hhrnhjui^ umGyirpjnrGGtipp. 

chutfuiGruljli dlLunpnpinrpjnrGlig Suipui&nrpjuiG dhunpnpinrpjnrGJig 

P(u') = P(v)P(.w')-gr(.v)r(.w') y ^ ( J r(u') = r(v)rW){}-g^r) 1.6-7 

y{u')u' = y(w')[P(y)w' + y(v)v] y(u')u' = y(v)[y(w')w' + P(w')v] 



2. OqinilhGp (1.6- l)-ni/ wpi/ui& duiifuiGiul/fi L inmpmdmpjmG hiulpuqmpd dhmipnpimpjmG huuliuuiupmiSGbppg 



1-pui hmuuip (1.6 - 2)-nr[ mpr|ui& huilpiinuipd duuupnJrinrpjuiG huirpiiuuipnriSGhppg f'-Ji U x'-p uipuiruhuijurnrpjnrGGhpp 
urhrpuqptipril (1.6 - l)-nrl uiprpuir duiiSuiGuiljlr h muipui&nrpjuiG huilpurpupd dhunpnpinrpjuiG huupuurupnriJGtipp iShg, tihGp 
lluuruiGruGp. 



[j3(v W) " g7(v')y(u')^f ]t" + g -L r (u')[f3(v')u' + y(v')v']x" 

y(v')r("')(i - s^fy - r(v')[y(«')«' + ««>']*" 



1.6-8 



(1.6 - 8)-niJ uiprpuir dUuupnJunipjmQQhpp uipuiruhuijurnrpjnrGGhpp hruiShiSuiurhprr[ (1.6 - 3)-nr[ rnprpirfr t duuiuiQuil|p h 
x rnuipuifrnrpjuiG huilpnrpripd dhrurpnprnrpjruG huirpiiuuipnriSGhpp hhm U ppuip huuluiuuiphg Qhpii[ t"-\i U x"-h 
qnpduilipgQhpp, uhQp IjuuiuiQuiQp hhuiUjui^ umQ^nipjmQQhpp. 



chuu'iuSuiljp dUuupnpinipjniGpg 



/?(w') = i 3(v')/?( i( ')-gr(v')7("') XiL 
y(w')w' = y{u')[f}(y')u + /(v')v'] 



Suipui&nipjuiQ dUuiq^nlunipjniSpg 

r ( w ') = r(v')r(«')(i-^) 

/(w'Jw' = y(v')[y{u')u' + /3(u')v'] 



1.6-9 
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3. OqmdbGp (1.6 - 2)-ni[ mptiiiicr diuGuiGuil/p b iniupiudmpjiuG mqpq dbiuifinpjmpjiuG himluiuuipmiSGhpfig 

'l-pui hunJuip (1.6 - l)-ni[ uipi|ui& niripri dUuiipnJunLpjuiG huuluiuuipniuGhppg f'-p U x'-p uipinuihuijinnipjniGGhpp 
mhnuinphpiil (1.6 - 2)-n4 mpipufr duiuuiGuilili U uiuipui&nipjuiG mqpri dLuupnJunipjuiG huii]uiuuipniu'Gtipp uhg, iSUQp 
IpiinuiGuiGp. 



x" = j(v)j(u) (1 -g^t)x- r(«)[j3(v)« + y(v)v]» 



1.6-10 



(1.6 - 10)-nil inpipufr dLuiipnpinipjniGGtipp mpinuihuijinnipjniGGhpp huiuhuuiinhpiil (1.6 - 3)-ni[ inpi[ui& t" duiiiuiGuilip 
U x" inuipui&nipjuiG mqpri dLuupnJunipjuiG huiipiiuuipniu'Gtipp hhin U ppuip hiuiluauuiphg QhpiiJ f-p U x-p qnpfruilipgGbpp, 
iShGp liuuiuiGuiGp hhuiLjuq uinGyiipjniGGhpp. 

chuuuiGuuip dLuupnJunipjniGpg Suipui&nipjuiG dLuupnpinipjniGpg 

P{w) = P{v)f}(u)-gy(v)y(u)^- f y {w ) = 7 (v)/(«)(l - g-jf) 1.6-11 

y(w)w = y(v)[y(u)u + P(u)v] y( w ) w = y{u)[ji{y)u + y{v)v] 



4. OqinGbGp (1.6 - 2)-nG inpGwd duiGuiGiul/fi b mmpuidmpjuiG hmhmqmpd dbmGinpjmpjiuG hiuGwuiupniGGbplig 



Ipui huitiuip (1.6 - 3)-ni[ inpi|ui& ninjiq dUuiipnJunLpjuiG huii|uiuuipniuGhppg f"-p U x"-p uipinuihuijinnipjniGGhpp 
mhnuinphpiil (1.6 - 2)-n4 inpipufr duiuuiGuilili U inuipui&nipjuiG huilpunuipd dLuupnJunipjuiG hiuiJiuuiupnLu'GQpp uhg, uMp 
IjuuiuiGuiGp. 



t = 



[p(u')P(w) - gy{u')y(w)^]t + g J^ 7 (w)[/?( M > + y(u')u']x 
x' = y(u'Mw)(l-gM^Ly-y(u ! )[y(w)w + p(w)u']t 



1.6-12 



(1.6 - 12)-niJ uipijuii} dUuaipnJunipjniGGhpp mpmuihuijumipjniGGhpp huiuhuuiuihpiij (1.6 - l)-mj inpijuifr t' dunJuaGuilip U 
x' inuipui&nipjuiG niqpri dLuuJinJunipjuiG huuJuiuuipniu'GQpJi hhin h hpuip huiijuiuuiphg GhpiiJ f-p h x-p qnp£>iub,hgGhpp, uhGp 
IpunuiGuiGp hhinhjuiL uinGyiipjniGGhpp. 



cf"unSuiGuil|p dhiuihnJunLpjniGJig 

P(y) = p(u')P(w)-gy(u , )y{w)Mlf. 

y(v)v = y(w)[P(u')w + y(u')u'] 



Suipui&nipjuiG dhuuhnJunipjniGJig 

r(v) = r(«')rw(i-^ ) 

7(v)v = y{u')\y{w)w + f){w)u'~\ 



1.6-13 



5 . OqinGbGp (1.6-3) -nd inpduid duiGuiGiul/fi L muipmdmpjuiG mqpq d LimfmpjmpjuiG hwGwuwpm GGbpjig 



1-pui huiiSuip (1.6 - l)-ni[ inpijuifr huilpiiniupd dhuuhnJunipjiuG huiiJuiuuipniuGhppg f-p h x-Ji uipiniuhiujinnLpjniGGhpp 
uihnuinphpiij (1.6 - 3)-niJ inpijiu(> diuuiuGuilih U inuipui&nipjuiG mqjiri dhuiihnJunipjuiG hiuiJiuuiupnLu'Ghpp uhg, iShGp 
quinuiGuiGp. 

t" = [p(v l mw)-gy(v')y( W )^y + gj T y(v')[y(w) W + P(w)v']x' 
x" = 7(v')rW(l-gJ^f)x'-y( W )[jS(v')w + y(v')v']f' 



1.6-14 
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(1.6 - 14)-n4 inpihui) dhunhnJunipjniGGhpp uipuiiuhiujuinLpjniGGhpp hiuiShiSiuuihpnl (1.6 - 2)-n\[ inpihufr t" diui5iuGuil[h 
h x" iniupiu&mpjiuG mqpq dhunhnhinipjuiG huuhuuiupniu'Ghpp hhin h hpiup hiuihuuuiphgGhpiil f'-h h x'-h qnp&iuqhgGhpp, 
dhGp huuiiuGuiGp hhmhjiu^ umGyiipjniGGhpp. 

chuuuiGiuljh dUuaipnJunipjniQpg SiupiufrnipjiuG dhiuihnlunipjniGpg 

P(u) = P{v'mw)-gj{v')j{w)^J- ^ f y ( M ) = y ( v ') y(w )(l-gJ^ 

y(u)u = r(v')[y(w)w + j3(w)v'] y{u)u = y(w)[P(v')w + /(v')v'] 



6 . OqwilbGp (1.6-3) -nil inpilwfr dwiSwGiuljp L inuipuidmpjuiG hmhmipupd d LimpnpjnipjuiG hmilmumpm iSGhppg 



'l-piu hunJuip (1.6 - 2)-ni[ inpihufr ninjiij dhuuhnJunipjiuG hiuihuuiupniiSGhppg f"-p h x"-h uapinuihuijinnLpjnLQQhpp 
inhquaqphpuj (1.6 - 3)-niJ inpipiifr dunSiuGuihh h inuipui&nipjuiG hiulpurpupd dhunhnhinipjuiG hiuipiiuiupnLu'Ghpp iShg, iShQp 
h,uuiuiQiuQp. 

t = [/}(u)P(w') - gy(u)y(w')^y + g-i-r(«)[r(w>' + f)(w')u]x' 

x = y(«)y(w')(l - S 1 ^-)^ ~ r(w')W(«V + y(u)u]t' 

(1.6 - 16)-nil inpipnfr dhunhnhinipjuiG uipiniuhuijinnLpjnLQQhpp huiiShiSuiuihpiil (1.6 - l)-ni[ inpi|ui& t diuiiuiGuihh h x 
inuipuifmipjuiG huihuiquipd dhunhnhinipjuiG huii|uiuuipniiSGhpp hhin h hpiup hunpiiuuiphg Ghpnl r'-h h x'-h qnp&uihhgGhpp, 
iShQp IjuiniuQuiQp hhuihjuq uanG^nipjniGGhpp. 



chuiSuiGiulip dhunhnlunipjniQhg 



P( V >) = P(u)f}( W ')-gy(u)y(w>)^ 



y(v')v' = y(u)[y(w')w' + P(w')u] 



Suipiu&nipjiuLi dhunhnlunipjniQhg 

y{v') = y{u)y{w')(\-g^ 

/(v')v' = y(w')[P(u)w' + y(u)u] 



UjuuihuniJ, hphp JiGhpgpuq hunSuilpiipqhpp iSpgh lJhQp IpuiniuphghGp duiiSuiGuihh h inuipui&nipjuiG pnpip hGuipunhip 
huignprpailpuG dhuiihnJunipjniLiLihpp h uinuaguiGp 24 hiuin uinG^nipjniGGhp: Oqinilhpnl uajq huiipnuuipniu'Ghppg, huignpri 
puidGniii, iShGp liljuiuiuiphGp Ipuphnp hhuihnipjmGGhp: 



1.7 - kiupUnp ^builjmpjniGGbp <m2npip_ut[iuG QUiuijinJunipjniQQhp.]i k]ipiunnii5]ig 

UjdiS (1.6 - 9)-Ji duiiSuiGuihh dhuiihnJunipjniGpg uiniugipnfr hpljni huai|uiuuipniiSGhpp ilhg mhrpuriphpiil (1.6 - 4)-ni[ 
inpipiifr luuiqunhip uipuiqnipjniGGhpp h (1.6 - 5)-ni[ inpipiifr hiuiquiihip lupiuqnipjniG iquipniGuilinri qnp&uihhgGhpp 
uipuiuihuijuinipjniGGhpp, pG^iuhu Giuh Ijuiuiuiphpiil npn2 hpfiuiuiniu'Ghp, iShGp huunuGiuGp hhinhjuq bpljni uinGyiipjniGGhpp. 

d(w) 



y(w)w 



d(v)d(, 
d(w) 



d(v)d(u) 



y(v)[y(u)u + P(u)v] 



(1.7 - l)-p uinuigpG hunjuiuuipmiSp huiiShiSuiuihpiil (1.6 - 1 1 inuipuiihiLpjuiG dhuiihnfunipjniGpg uinuigipni} uinuigJiG 
huiipiiuuipu'uiG hhui IjuiiS (1.7- 1 )-h hpljpnpri hunhnuuipniiSp huiiShiSuiuihpnl (1.6- 1 1 duiiSuiGuihh dhuiihnJunipjniGpg 
uinuigihu& hpljpnpri huiihnuuipiSuiG hhin, dhunhnhinipjuiG npn2Ji^Ghpp hunJuip L5hGp IjuiniuGiuGp hhinhjuiL uinGyiipjniGp. 



d(w) = d(y)d(u) 
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Ujth5 Jipuip huHluiuuiphgQhinil (1.6-7)-mi, (1.6-9)-nil, (1.6 - ll)-ml, (1.6 - 13)-nil, (1.6 - 15)-nil U (1.6 - 17)-nil 
uipijuii) hunluiuuipniiJQhpp hunSuiliiupqhpp hplipnpr^ hiuilumiupniiSGtipp uig limpSp uipuiuihuijuinipjniGGtipp U Ipuuiuiphpnl 
liJiUGnyG lupuiqnLpjniGp U uijn. uipuiqnipjniQp upupniGuilinri qnp&iulipgGhpp JuupuiGnpniu', iShGp IpunuiGiuGp hhinUjiu^ Ghg 
uin Gynpj ni Q Ghpp . 



1) 



2) 
3) 
4) 
5) 
6) 



P\ v ) Y\ v ) _ 




y(v)v 


y(w')w' 


j8(v')-r(v') _ 


/»(«')-/(«') 


y(v>' 


y{u')u 


P(v)-y(v) _ 


P(u)-y(u) 


y(v)v 


y(u)u 


««')-r(»') 


_ P(w)-y(w) 


7(m')m' 


y(w)w 


«v')-r(v') 


P(w)-y(w) 


y(v')v' 


y(w)w 


j8(w')-y(w') 


_ P(u)-y(u) 



1.7-3 



y(w)w y(u)u 

hu\\ oquiGhpnl (1.6 - 4)-nG_ U (1.6 - 5)-nG_ inpGuii) puaQuidUhpfig, hh2in t hiuunqGhL hhinUjuiL uinGynpjnLGGhpp fi2 mnl PJ UJ Q 



P(y')-y(y') 


0(v) - y(v) 


y(y')v' 


y(v)v 


««')-/(»') 


P(u)-y(u) 


7(m')m' 


y(u)u 


j8(w')-y(w') 


_ P(w)-y(w) 


7(w')w' 


y{w)w 



1.7-4 



UjGnihhinL (1.7 - 4)-ni[ inpi|ui& uinGynpjnLGGhpp lijipuanhpiij (1.7 - 3 dbg, iShGp IpunuiGiuGp iSJuujG iShli uinGynpjniG, 
npp lpu[iii|ui& ninjiri IpjiiS huilpurpupii lupuiqnLpjmGGhppg: UjufiGpG uijr^ uinGynpjniGp iSGnuJ t GnijGp liunJiujuiliiuG 
(v, u, w) ninJiri uipuiqnipjniGGhpli U qpiuGg huiljuiquipd (y',u',w'*) mpmqnLpjniGGhpp huiuuip: •ihinkuipuip uijrj 
umGynpjniGp iqhinp 1 p^Gp huiuinuiinniG iShfmipjnLG, npp U iShGp Ip^uiGuuqhGp <2 inuinuiG^uiGml hhinUjuiL Ijhpui. 

m-m = PM - rM = PM^lM = ^') -/("') = /?("')-/(«') = P(»')-y&') = i = hluuimmnmQ 

y(v)v 7(m)m y(w)w y(v') v ' y(u')u' y(w')w' 2 " 

•fiuiGp np, huiuui&uijG ( pGqq&niiS 1-10 )-p, /? U J qnpduilipg Ghpp ^uitfinquilpuGnLpjnLG ynGhG, uiupu pGuilpuGiupuip 
(1.7 - 5)-n4 inpGuifr umG^nipjniGp niGp uipuiqnipjuiG huilpurpupd ^uupnrpulpuGnipjniG U hhinUuipuip uijn Gnp < 2 
huiuinuiinniG tfh&nipjniGp hiupuiphphpn[ infihqhpuilpjjG c uipuiqnipjuiG hhin iShGp Ipupnq hGp UijG qph[ hhinUjuiL Ipjpup 



1.7-5 



<2 



1 



1.7-6 



flpinhq .S'-p dunSuiGual|uiuiuipui()nLpjuiG hplipui^unpuiliuiG lpunnigi[ui&pp pGmpuiqpnq iSp Gnp huiuinuiinniG dh&nipjmG t 
U uijG pnpip JiGhpgliuiL hunJualpupqtipnLiJ niGJi lSJiUGnijG uipdhpp: (1.7- 5)-m[ inpUuifr uinG^nLpjniGp qphpii[ iIJiuxjQ ninfiri U 
iSJiuajG huiliuartuipd lupiuqnLpjnLGGhpp hunJuip, iShGp IjuinuiGuaGp hhinkjui^ hplini uinG^nLpjniGGhpp. 

r 



P(y)-y(y) _ p{u)-y{u) _ P(w)-y(w) 



1 



y(v)v 

jg(y , )-y(y') 

y(v')v' 



y(u)u 

P(u')-y(u') 
y(u')u' 



y(w)w 

P(w')-y(w') 
y(w')w' 



1.7-7 



Lni&hpul (1.7 - 7)-n4 inpijuid umuigJiG hunluiuuipnLiJGhpp ft qnpfruil]lig Ghpfi GliumnSunSp iShGp l|uinuiGuaGp hhinUjiu^ 
qhqhgfill puiGuidUhpp, npnGp (Jp2ui hG IjunSuijualpuG nmfiri uipuiqnipjniGGhpli hunSuip. 
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«v) = r(v)(i + *■?■) 
P(«) = r(«)(i + *£ ) 
« w ) = r(w)(i + 5^-) 



1.7-8 



"bniGiuhu lni&binil (1.7 - 7)-niJ umihu£> hplipnpq huii|uiuuipniiSGtipp /? qnp&uiqpgGhpp Gquiinuuiup, (1.7 - 8)-pG 
hiuuuiGiSiuG, iShGp liuinuiGuiGp hhinUjiu^ puiQuidUhpp IpuiSuijuilpuQ huilpuquipd uipuiqnipjniGGhpp hunSuip. 



«v') = r(v')(i + *^ 

P(«') = r(«')( 1 + , T-) 
«w')-y(w')(i + ^) 



1.7-9 



ji qnpfruiqpgGhpp lupinuihuijinnLpjnLQlihpp (1.7 - 8)-pg uihquiqphpul (1.6 - 4)-n4 uipihufr huilpurpupd uipuiqinpiniGGtipp 
puiGuiduhpp iShg, uMp IpiinuiGuiGp hualpurpupd uipuiqnipjuiG Ipuiqp mqpq uipuaqmpjuiG hhui. 



l+,f 



(1.7 - 10)-nil uipihufr puiGuidLhpp piL&hpiil puin mqfiq uipuiqmpjmGGhpp, iShQp IpiinuiGuiGp. 



1 + ,^ 



UjQnihhuih (1.6 - 5)-ml uipihufr huiihuuiupmu'Ghpp huiiSuilpupqbpp umuigpG U bplipnpq hmduiuuipmiSGhpp ilhg 
uihquiqphpiq' (1.7 - 8)-ml U (1.7 - 9)-ml uipihufr /3 qnp&uiqpgGhpp uipinuihuijinnipjmQQhpp, pQ^iqhu QuaU oqinqMipiil 
(1.3 - 30)-pg, iShQp IpiinuiGuiGp hhinUjuq uinGynpjmGGhpp. 



y(u') 



/(«) 

d{u) 



(1.7 - 10)-Ji, (1.7 - 1 1 )-Ji U (1.7 - 12)-p huuSiuuihq lippummiSpg iShGp liuinuiGuiGp hhuiUjuq^ uinG^nipjniGGhpp. 



y(v>' 



7(v)v 



rf(v) 



7(v)v 



rf(v') 



y(v')v' 



y(u')u' 



y{u)u 



1 



y{u)u 



d{u') 



—y{u )u 



y(w')w' 



y(w)w : 



d(w) 



y(w)w 



d(w') 



j- y(w )w 



J^puip hhui puiqiSuiuiuunlihpiil (1.7 - 10)-ml h (1.7 - ll)-nij uipipiifr puiGiudhhpp, iShGp ljuiiSiujuil[iuG w U w' mqhq h 
huilpuquipd uipuaqmpjuiG huuJuip liuinuiGuiGp hhuiUjuii^ umG^nipjniGp. 

(l + ^)(l+^) = l 

Oqinq'hpiil (1.7- 10)-pg, GmjGuihu ljunSuijuil|uiG w uipuaqmpjuiG hunSuip, tihGp liuinuiGuiGp hhinUjuiL uinG^nLpjnLGGhpp. 



1 + -ks-^- 

2 C 



1 + -Lj-St- 
2 C 

1+5^ 



1 + ; 



1+^ 



4,iuiSiuuihq lippuanhpiil (1.7 - 12)-p h (1.7 - 15)-p hpljpnpq huiqMjiuuipmu'p, IpuuuijuilpuG w UipuaqmpjuiG huuJuip tfhGp 
liuinuiGuiGp hhinhjuq Ipuphnp uinGynpjmGp. 



y(w ' ) (i + | 5 ^L) = _J_ y(w)(1 + i.,^. ) 



1.7-10 



1.7-11 



1.7-12 



1.7-13 



1.7-14 



1.7-15 



1.7-16 
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Fmq (1.3 - 34)-p ilhg inhnuinphpii[ (1.7 - 8)-ni[ U (1. 7 - 9)-n\[ inpUuifr /3 qnpduilipyQhpp uipinuihuijumLpjnLGGhpp, 
IpjjuuijunpuG w uipuiqnLpjuiG huiuuip uhQp buinuiGuiGp hhinhjuiL uinGynpjniGp. 



7(w)r(w') = PMPW) = 



i 



> o 



c c c 

(1.7 - 17)-|ig hhinUniiS t QuiIl, np qunSuijuilpuQ w> U w' niqfiq h huilpurpupd uipuiqnLpjuiG huiuuip tiffin inhqp niQp 
hhinUjuq umGyiipjniGp. 



bph uijchS (1.3 - 28)-niJ h (1.3 - 31)-niJ inpihui) npn2fi^p uipinuihuajinnipjniQQhp|i uhg inhquiqphGp /3(v)-|i 
uipinuihuijumLpjnLGp (1.7 - 8)-pg h /3(v' uipinuihuijinnipjniGp (1.7 - 9)-Jig, JiG^iqhu GuiU Uhphfybpul (1-3 - 29)-p U 
(1.3 - 37)-p, uiupu uhGp d{v) h rf(v') npn2p^Ghpp huiuuip buinuiGuiGp Guih hhinhjuiL puiGui&hhpp. 



rf(v) = 7 2 (v)(l+.^)(l-g-^) *0 
d(v) = r \v){\+s^+g^j * 



d(v') = 7V)(l+.4)(l-£-^)*0 
4v') = 7 2 (v')(l+^+S^) *° 



l^puip hhin puiquuiuiuiinljhpiil (1.7 - 19)-nil inpihui) huiihuuiupniuGhpli huiuuiliuipqhpli bplipnpij huiihuuuipniuGhpn h 
uijGnihhinh oquu[hpul (1.3 - 30)-pg h (1.7 - 17)-pg, uhGp buinuiGuiGp hhmhjuiL huiuui^uiih umG^nipjniGp. 



(l + ^ + ^)(l + ^ +g f)^(l-^) 3 



1.7-17 



1.7-18 



1.7-19 



1.7-20 



Ujdu (1.3- 35)-ni[ inpi|ui& npuiliuiG h puiguiuuilpuG &huufmlunLpjnLGGhpp uiuijuuiGfi uhg uihnuiqphpul IpuuuijuituiiG w 
uipuiqnLpjuiG huiuuip fi(w) h P(w') qnpduiqjig Qhpfi uipinuihuijumLpjnLGGhpp (1.7 - 8)-pg h (1.7 - 9)-hg, hG^ujhu Guih 
ilhphfybpiil (1.3 - ll)-p, iShGp quinuaQuiQp hhinhjuiL Qnp upujuuiGGhpn. 



l-puiquifi &huuhnJunLpjniGGhp 



PuiguiuuilpuG &huiihnJunLpjnLGGhp 



1 +sf - > 
1 +s^- > 



1 < 

1 +s^- < 



1.7-21 



UjQnihhinU oqinq , tqni[ (1.7 - 21)-ni[ inpi|ui& npuiliuiG - puiguiuuiquaQ cihuiihnJunLpjnLGGhpli Qnp iquijuuiGlig U 
(1.7 - 17)-n\\ inpihufr umGyiLpjnLGhg, Ipupnn hGp hqpui Ipug GI4 np IpuiSuijuiliuiG uipuaqnipjuiQ huiuuip npuiliuiG h puiguiuuiquiQ 
dkuiilinlunipjniQQhpli upujuuiGp uhGp quipnq hQp qph[ Guih uhuiuhG hhinhjuq bhpu[. 



IpuilpuG cihuiihnJunLpjnLGGhp 




PuiguiuuiquaQ (ihiuihnlunLpjnLGGhp 




' 1+sf- > 




r l+s^- <o 


■ 


^ ! + + >o 


u 





1.7-22 



OquulGpu[ (1.7 - 19)-niJ inpihui) huuhiiuuipniiSGhpli huiuuiliuipqhpli hpb,pnprL huu[uiuuipniuQtippg, pG^uihu QuiU 
huuSuiduijQ (1. 1 - 20)-)i Q (1.7 - 22)-p, qpuiquiQ U puiguiuuiliuiQ dUuufinhinipjniQQhpli uiuijuuiQp, uhQp quipnq hQp npn2h^ 
y(v) h 7(v') qnpduilifig Qhpfi uipuiuihuijuinLpjnLQQhpp qpuiquiQ U puiguiuuiliuiQ dUuufinhinipjniQQhpli huuSuip hhinUjuq l)hpu]. 



^puiljuiQ dhuiipnhinipjniQQhp 



r(v) 



r(v') 



> o 



PuiguiuuiliuiQ dhunjinhinipjniQQhp 



> 



y(v) 



r(v') 



> o 



> o 



1.7-23 



28-86 



© - Uhui^uiq'i Q-njhpp <uipuiphpuujuiG OuipduuiG ShumpjniG - © 



CQqq&niii 1-14 - &dnnS t pt puiGmbrnG t (1.7 -23)-fi ifb? pGqniGbi d(y) = +1 (Ipuil np GnijO t pGqniGbi rf(v') = ±\) 
b dbGp hhjuimpjwdp biupnq hGp npn^hi y(v) qnpdmbgp mpdbpp (Ipud y(v') qnptiiuljgp mpdbpp): Piujg dpG^b dbpp 
UGbbqd jpGbpii hiuiSiup ipbrnp t uiub[ np d{v) = ±1 pGqniGbpiipjmGp biudiujiubuiG tb^p ppjmd (1 - £)-ni[ wpi/uid 
■iwjbuil/wG hiupiupbpiubiuGmpjiuG hiuinmlj whumpjiuG hpdGwqpmjpGbppg: ■ibwbuipuip y(y) qnpdiuqgp uipdbpp qmGbmi 
huiduip dbGp igbmp t npnGbGp iShb uij[ fiwGiuupuph, npp bp[up dbp huipuiphpiulpuGmpjiuG hpdGwqpmjpGbppg: 

Oqimlhiml (1.6-7)-ml, (1.6-9)-ml, (1.6- U)-mi, (1.6 - 13)-nil, (1.6 - 15)-ml U (1.6 - 17)-ni[ inpihufr 
huiihiiuuipniu'GQpp huiuuilpupqtipp uiuipuifrnipjuiG duuiq'inJunipjuiG huuluiuuipniuGhppg U upljpnpn huiiluiuuipniuGhpp 
puiduiGhpu[ uinuigJiG huuhiiuuipniuGhpp ihiui, pG^uihu GuiL oqinuiqnp&tipiq' (1.7 - 8)-niJ U (1.7 - 9)-niJ inpihufr puiGuidUapn, 
uhGp buuiiuGuiGp (v, u, U (V, u' , w') huipuiphpuiliuiG uipuiqnipjniGGhpp iip§u qnjnipjniG niGhgmj pnpip uinGyiipjniGGhpp: 

♦ (1.6 - 9)-m/ b (1.6— ll)-m/ mpi/iud mwpwdmpjuiG dbwipnpjmpjwG hiudiuuiupmdGbppg, iSGGp buuiiuGuiGp 
w mnhq uipuiqnipjuiG huiuuip w' huilpunuipd uipuiqnipjuiG huiu'uip 

, u' + v' + s^- 1.7-24 



1-,- j_ g _^ 

♦ (1.6 - l)-nU b (1.6- l5)-m/ wpi/uid muipuidmpjuiG dbimpiifumpjuiG huiduiuuipmdGbppg, dbGp liuuiiuGwGp 
u ninhq uipuiqnipjuiG huiuuip u huilpunuipd uipuiqnipjuiG huiu'uip 



u 



w + v' + s^- , w' + v + s^- 1.7-25 



c 



♦ (1.6- 13) -mj b (1.6- 17 ) -m/ wpi/uid imupuidmpjuiG dbimpnpjmpjiuG PuiduiuuipmdGbppg, dbGp 
IpiuiwGwGp 

v ninhij uipuiqnipjuiG huuSuip v huiliuinuipd uipuiqnipjuiG hunJuip 



v = 



w + u' + s^- , w ' + u + s^- 1.7-26 



c z c 1 



Oquiq'hpi^ (1.7 - 10)-ni[ inpihiifr huilpunuipd uipuiqnipjniGGhpp bmil (1.7 - ll)-ni[ inpi|ui& nirjhri uipuiqnipjniGGbpp 
puiGiuduhppg, uhGp (1.7 - 25)-ni[ U (1.7 - 26)-ni[ inpi|ui& uipuiqnipjuiG dhuuhnhinipjuiG puiGuidUhpp, (1.7 - 24)-pG 
huiuuiGuuiG, liuipnij hGp GnijGuihu uipuiuihuijuihL Ijuiu upuijG ninjiq uipuiqnipjniGGhpnq' U IjuiiS ti lifiuajQ huilpunuipd 
uipuiqnipjniGGhpnil, JiG^uihu gmjg 1 uipihiifr umnpU: 

♦ (1.7 - 25)-p uipmwhwjmduid dpwjG mqfiq l/uid dpuijG hiubiuqiupd uipuiqnipjmGGbpnd, IppGp 
u ninhij uipuiqnipjuiG huuSuip u huiliuinuipd uipuiqnipjuiG huiu'uip 



1.7-27 



L C 1 C o c 2 

♦ (1.7 - 26)-p lupmwhuijmdiud dpwjG mqpq Ipud dpuijG hwbiuqiupd uipiuqnipjmGGbpnq', IppGp 

v ninjiij uipuiqnipjuiG huuSuip v' huiljuinuipd uipuiqnipjuiG hunJuip 

= w-u u / = w'-u' 

1 4- c " 4- a MW , ,/ u'w' 



1.7-28 
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(1.7 - 24)-Ji diuju Ipiqtili hiuihuuiupniiSp iJhGp Ipjipnq hGp huiuuqitq npiqhu hpbni mqjiq uquuqnLpjnLGGhpp qniiSuipiSiuG 
puiGiudh, npp Ipupnq hQp qptq hhinhjuq bbpiq. 



w = u ffi v = 



u + v + s-^ 



I^uq (1.7 - 27)-p diuju IpiqiJJi hiuihuuiupniiSp iSUQp Ipupnq hQp hiuuuqitq npiqhu hpbni mqpq uquuqnLpjnLGGhpp hiuGuuiG 
puiGiudh, npp Ipupnq hQp qptq hhuihjuq Ijhpiq. 



u = w Q v 



1 +s-7r +; 



1.7-29 



1.7-30 



GQn.q&nnJ 1-15 - (1.7 -29)-ni[ b(l.l -30)-mJ wpdwd wpwqmpjmGGbpp qmdwpdwG b hwGdwG pwGwdbbpp dbGp 
bwpnq tpGp uwiuGuii Gwb (1.5 - l)-p h (1.5 - 6)-fi wniugpG hwdwuwpmdGbppg, lujGwhri wbqwqpbpnl ji{v) qnp&wbgp 
mpmuihujjmmpjmGp (1.7 - 8)-pg: 

(1.6-7)-nil, (1.6-9)-nil, (1.6 - ll)-nil, (1.6 - 13)-nil, (1.6 - 15)-nil h (1.6 - 17)-nil uipihud imupiudmpjiuG 
dhuuhnpampjuiQ umuigJiQ hunhuuiupnLiSGhpp huiGqp.uuiGnLU' hG y qnpduiliJigGhpli pnpip hGiupiuihip dhuutinpanipjniGGhpp, 
npnGp iSpuiufiG qpq^ufr IqjiGhG. 



1) r ( v ) = 7 («')r(w)(i-g-^f ) 

2) j(u) = r (v')j{w){\-g^ 

3) r(w) = 7(v)y(")(l-£-p-) 



4) 7(v ') = 7 (i0rK)(i-^ i ^) 

5) j{u') = j{v)j{w'){\-g^ 

6) 7(>v') = 7(v')7(«')(l-g i J : ) 



1.7-31 



GQn.q&nnJ 1-16 - / qnpdwbpgGbpp b wpwqmpjmGGbpp huiiSuip dbGp Ipupnq GGp uinuiGuii pwqmiS wj[ 
wnGjmpjmGGbp, npnGp oqwwbwp IpfiGhG dbq «-iwjbwbwG -iwpwpbpwbwGmpjwG UbpwGfibwjfi ShumpjiuG» bwnmgdwG 
huiduip b qpwGg hbm pGpbpgnnp Ipupnq t &wGnpwGw[ ( hwi/b[i/w& 1 ) -mil: 

bi iphpgunqhu, (1.7 - 8)-m[ h (1.7 - 9)-n\[ inpi|ui& fi qnpfrmlip.g-;pnLGligliiujli uquniuhiujinnLpjnLGGhpp inhqiuqphpLq' 
(1.3 - 38)-n4 inpihufr huipuiphpuiquiG 2uqidu'uiG niqfiq h hiulpjaquqid dhuuJinJunipjuaG hiuihuuiupniiSGhpli iShg, lJhGp qpiuGp 
IpjjpiniuhiujinhGp lJhuijG J qnpfrml]gn4 p.G^iqhu gnijg t mpi[ui& uinnph. 



fliqp-q dhiuihnJunLpjnLGGhp 

t> = 7 (v)[(l + 4)»+^] 
x = y(v)(x- vt) 



•£,uilpuqiupd dhuiipnfunLpjnLGGhp 

( = y(v ')[(i +i zy +g ^] 

x = y(y')(x' -v't') 



1.7-32 



GQriq&nnJ 1-17 - (1.7 -32)-nd wpdwd huipuipbpwbuiG 2wpddwG dbwdinpjmpjwG huii[uiuuipniiSGbpp dbGp 
bwGdwGbGp - hwpwpbpwbwGmpjwG hiummb mbumpjiuG -iuijlpubuiG dbwipnpjmpjwG hwdwuwpmdGbp bwd bptfuun ' 
■iwjbwbwG dbwdmpjmpjwG hwdwuwpmdGbp, npmbq dbGp qbn u/bwp t npnjbGp y qnpcnubpg-$>mGbgpiujp 
uipunuhiujuimpjmGp: Ujq uiGhiujui qnp&wbpgp npn^bpn hwdwp dbGp iqbinp t oqinmqnpdbGp huipuipbpmlpuGmpjuiG 
hpdGwqpmjpp dbb wji " wdbuh pGnhwGmp diwuw, hwdwdw/G npp duiduiGwbuiuiuipuidmpjuiG dbp bpbm IpudwjuilpuG 
ujwwwhwpGbpp dppb bqwfr hbnwdnpmpjmGp mGp GmjG huiGpuihui2i[iubuiG uibupp pnmp pGbpgpwi huiduilpupqbpmd: fc 
dppp uijpig (1.3) puidGmd bfipwndwd hwpwpbpwbwGmpjwG hpdGwqpmjpp ±npu huunbmpjniGGbpp hwGqpuwGmd bG 
i[bpnG2jiui wdbGwpGnhwGmp hwpwpbpwbwGmpjwG hpdGwqpmjpp mwppbp dwuGwdnp qbwpbpp dpw/G: 
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1.8 - OiupchSiuG UQhiuiSiu^iuijinipjiuQ 4,iujuiGiupb]inuS|i t^Qh]ig]iiu[ 4,iui5iuliui]iqh]inii5 
U <LuLiLuq[ip t^Qh]ig]iiu[ 4,iuiSiut[iu]iqti]i]i Uiuhi5iuQnii5]i 

3}|iq]iqnuGtipp htnnuiqninniu' hG ;p|iq]iqmj|i inuipphp pGuiqunlumGhpniu uuipup.GGhp|i huijhRujhG mGqpiurpupdi|ui& 
2uipchiuiG huiuui^uiqinipjuiG iquihiquiGuuiG hmpghpp, npiqhuqh piifrhG puiqiSuippiJ inhuuiquiG JuGnfipGhp, fiG^iqhu GmU uiilhpp 
pinl hmuquiGiuG uhq 2P2 UJU J ujmnr l U2luuinhn: Ipui huiuuip inhuGhGp ph fiG^iqhu t inifri|nui uijq JuGqJipp ^uijlpulpuQ 
huipuiphpuiliuiGnipjuiG hunnnil[ inhunipjuiG ilhg: 

( 1 . 7 )-pq puidGniu uip£}ui(}i|ui& hplpn p.Ghpgp.uq huuJuilpjipqtipli Jipuip Gqunnuiuiip niGhguifr ninjiq U huilpiiqiupd 
huipuiphpualpuQ uipuiqnipjniGGhpp. pmguipduiq uh&nipjmGGhpp. mGhiuiliuuiupnipjuiG huipgp uiGhpuidh2in t huiGquiuuiGnphG 
pGGiupqtqhhinuiqui mGhmuquignnnipjniGGhpp.g Jumuuiifihpii huiuuip: Uhp uinopjm ipnpdjig U ilfiQ^U uijdu pGnmGq , w& 
ui2P-iuaphfi JpliqjiqmlpiiG pupnGmufig hhinhmu t, np ppuip Gqunnuuiup huiiipGpuig huipuiphpiulpuG 2iupdumG uhg qinGipiil hpbni 
JiGhpgfiuiL huaiJiul|uipqhpp mnjiq U huilpuquipd' (v h v'), huipuiphpiuliuiG uipuiqnipjniGGhpp. puigmpduiq uh&mpjmGGhpn 
iqhinp t iJiGhG hpmp hmi|uiuuip U qpuiGp nuppluifr iqhinp 1 ppGhG Jipuip huiquinfip niqqnipjuiup: UiuphuuiinhbnphG rpu 
wpmuihuijinqniu t uijuiqhu. 

v' = -v 1.8-1 
M^iqhu hpkniu t (1.7 - 10)-n4 h (1.7 - ll)-nil inpipufr puiGuidUhpfig, •iuijquilpiiG huipuiphpiuquiGnipjuiG huunniq 
inhunipjuiG lltig, luuhGuipGqhuiGnip qhiqpniu, huiquirpupd uipmqnipjniGp j\i punlmpmpniu huijhi]imj|iG uiGqpuirpupduuiG 
huiqui^uiqinipjuiG (1.8 - l)-ni[ inpi|ui& ophGpfiG, uijufiGpG uijG Jiiuijinnq'niu t: Mmipbh uijq ifmiuinp huilpiiimiu uhp 
umopjui qhGuuiqinpdliG, puijg fruijpuihhq iquipuiqiuGhpniu (<l>npp U.2fuuiphnnS), hpp s * 0, uijG i]i iqiuhiquiGqniu': 

GQrj.q&nnJ 1-18 - <tuibwqwpd uipuiqmpjmGGhpp uiGIiuiGuijuupmpjuiG ipuiump tffein t nj iSpwjG pGbpgpuii 
huiduiljuipqbpp ppuip GlpumiSiuiSp mGbguicf mqpq b huiljuiquipd huipuipbpuibwG uipwqmpjuiG huiiSuip, uijl hiuiSiudwjG 
(pGqqdmd 1-12) -p, wjG tffem t GuiL guiGbuiguifr pGbpgpuii hiuiSiulpupqmiS buiduijuibuiG juipdGnq ipnpdGuibuiG duiuGpbp 
mprnqmpjuiG b uijq ipnpdGuibuiG duiuGpbp huijbiuijpG uiGqpuiquipdGuiti ^uipMiuG wpwqnipjuiG huiiSuip: 

•ihinUuipuip iShGp iqhinp 1 hu^inilhGp uijG lJinpli hhin, np unShGuapGnhuiGnip qhiqpnuS (opliGuil) inuippuilpuG lJuiuGfiliGhpli 
pnij[ i}in[uuaqqtignLpjnLGGhpli qhiqpnLiJ U uijpG), inuipuidnLpjuiG huajhppuijliG luGqpuiquipdiluii) 2uip<JiSuiG (1.8- l)-ni[ inpi[iu& 
lupuaqmpjuiG hiuqui^uiitinipjuiG ophGpp U uij[ ^liqfiliuxljuiQ iShfmLpjmGGhpfi «uiqGhuijin» hunSui^uai}inipjniGGhpp quiiS 
huilpu^uiqinLpjnLGGtipp GnijGu[hu quipnq hG ^iquahuiuaGi[h^: 

npiqhuq]i IpjipnquiGmGp 2UipnLGuil)h^ huijhpiijliG uaCqpuiquipdiJuii) 2 UJ P ( J l S UJ Q uiGhuHSiu^unJinipjuiG qiuiuinp. puiGuiquilpuG 
hhinuiqninnLiJp, iShGp iqhinp 1 uuihu'uiGhGp hiuquiqlip JiGhpgliuq hiuiJiul|uipqtipp, |iG^iqhu GuiU mqjiq U huiquaqfip JiGhpgliiu^ 
hunSiuqiupqhpniiS iSliUGnijG ^liqJiqiulpuG lJh&nipjniGGhpp Jipuipjig inuipphptqni hiuiJiup lJGGp iqhuip t iqmjiSmGmi[npq , hGp 
oquiiuqnp&hL inuipphp G2iuGuiqniiSGhp: 

UujhdujQnuJ 1-2 - bpb IpuiSuijiulpuG K' b K pGbpgpuii huiiSuihiupqkpp (uipiph IpuiS duipjipb) iShGp huiiSuipbGp mqpq 
pGbpgpuii hiuiSiubuipqbp, uiu/ui uijq pGbpgpuii huiiSuihiupqhpp GhiuwiSuiiSp muipuidmpjuiG huijbpujpG uiGqpuiqujpdGujd 
(hpduim " hwjbiwjpG uiGqpwqwpdu'wcr) pGbpgpuii huiiSuibuipqbpp dbGp bwGGwGbGp hwbmqpp pGbpgpuii huiduibuipqbp: In 
npujhuqp uijq mqpq b huibuiqpp pGbpgpuii huiiSuibuipqbpp buipnquiGuiGp ppuippg muippbpbi, uijumhbmb b rffeui, pum 
uiGhpuidb2inmpjuiG, iShGp boqmuiqnpfrbGp hhwbjuii G2uiGuibmiSGbpp: 

flinjiq liGhpgliuq himSuiqmpqap)i hunSuip <iuqmq)ip liGhpgliuq himSuiquipqap)i huiiSuip 




1.8-2 



hub npujbuqji, mqpq b hwl]uiqpp pGbpgpuii hwiSwl]uipqbpmi}, ilhGp l]uipnquiGwGp ipnpdGwljuiG iSwuGpljp pGmpmqpnq 
pnpip $>pqpl]uibwG iShdmpjmGGhpp GmjGuibu ppuippg muippbpbi, uiu/ui qpuiGg huiiSuip bu dbGp boqmuiqnpdbGp GifuiGuiinpiq 
G2uiGuibmiSGhpp, pG^u/bu gmjg t uipUuid umnpb jnpu !ppqpbuiljuiG iSbdmpjmGGbpp huiiSuip. 
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♦ flqpq pGhpgpwi hwdwbwpqbpmd 



K nin]LLi pGhpgpiui hiuiSiuliiupqnLiS 



K ninjLLi pGhpgpiui hiuiSiuliiupqnLii 



chuiSuiGuili 

Suipui&nipjmG 

UpiuqnipjniG 

UpiuqiugmiS 



t 

->' 
x 

it 

~t _ du 
dt 



chjiiSuiGiuli 
Suipui&nipjmG 

UpiuqnLpjnLG 
UpiuqiugmiS 



t 

— > 

x 

_ 6fx 



1.8-3 



♦ ^wywqpp pGhpgpuii hwdwbwpqbpmd 
<-' 

K hiuliuuLpp pGhpgpiui hunSiuliiupqnuS 



chmSiuGuili 

Suipiu&nLpjniG 

UpiuqnLpjnLG 

UpiuqiugmiS 



ctx 
dtt 
iu 

it 



K hiulpiuipp pGhpgpiui huuSiuliiupqnLiS 



cf-uuSiuGiuli 
Suipiu&nipjniG 

UpiuqnLpjnLG 
UpiuqiugmiS 



ctx 

i~t 

dw 
dt 



1.8-4 



UjGmhbwb i}bphp2biml, np K pGhpgpwi hwdwbwpqp Gbwwdwdp K pGhpgpwi hwdwbwpqp 2wpddwG v 

— »' 

hwpwpbpwhwG wpwqmpjmGp dbGp wGdwGbi tpGp mqpq hwpwphpiuliiuG wpmqmpjniG: hub pmGp np K pGhpgpiui 

hwdwbwpqp Gbwwdwdp K pGhpgpwi hwdwbwpqp v' hwbwqwpd hwpwpbpwhwG uipuiqnipjmGp fipqfibwwbu qw K mqpq 

«-' 

pGhpgpwi hwdwbwpqfi Gl/wuidwdp K hwbwqpp pGhpgpwi hwdwbwpqp mpmqnipjmGG t, www pGwliwGwpwp dbGp uijG 
biuGduiGbGp hwbwqpp hwpwpbpwl/wG wpwqmpjmG: ibmbuipwp mqpq b hwbwqwpd hwpwpbpwl/wG wpwqmpjmG Gbpp 
huiduip GmjGwbu tifeui bG hbmbjwi G2uiGwl]mdGhpp. 



fliqpq hwpwpbpwhwG uipuiqmpjmG 
■iiubwquipd hwpwpbpwhwG uipuiqmpjmG 



v = v 
v' = V 



1.8-5 



Ujuwfiund, huiduiduijG (pGqqdmd 1-12)-p, (1.7 - 10)-/z b (1.8 - 5)-Ji, mqpq b hwbwqpp hwpwpbpwhwG 
uipuiqmpjmGGbpp huiduip GmjGwbu tffew bG hbuibjuii wnG^mpjmGGbpp. 




1.8-6 



UbGp u/bmp t GmjGuibu pGqmGbGp, np bpb pnpip mqfiq pGhpgpwi huiduil/uipqbpp puiduipuipmd bG (1 - Q-)-/7(/ mpduid 
uhqpGwhwG dpciwl/p wwjdwGpG, uiu/ui pGuibuiGuipuip pnpip hwbuiqpp pGhpgpuii huidwhuipqhpp 1 uijupGpG hwjhiwjfiG 
wGqpwqwpddwfr pGhpgpwi huiduihwpqbpp bu wbmp t puiduipuipbG GmjG ubqpGuil/uiG dpciwbp wuijduiGpG: 

bpp t = t = t =...= www t = t = t =...= 

bi hbmhuipuip mqpq b hwbuiqpp pGhpgpwi hwdwhwpqhpp uliqpGwbbmbpp hwdpGbGmd bG ppwp hbm 
inwpwdmpjwG hhwmd: 



1.8-7 



QQqq&niii 1-19 - (1.8- 2)-nd, (1.8- 3)-nd, (1.8 - 4)-nd £(1.8- 5)-nd wpdwd fipqpbwhwG dhdmpjmGGhpp dpw 
qpdwfr Gbwp G^wGGbpp (dpwjwip jjpqpbwhwG mwpwdmpjwG dhp) jbG GjwGwhmd mqqmpjniG gmjg wdnq dbl/wnp, wji 
wwpqwwbu Gbwpwqpmd bG wjG ipwump, np ^wpdmdGbppg dbbp dbGp u/wjdwGwl/wGnpbG pGnmGbi GGp np inbijfi t mGbGmd 
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mqpq pGbpgpwi hiuiSiulpupqniiS, pul] iSjnwp ' hiulpuqpp (mwpwdmpjwG hiujbiiujpG wGqpiuqiupddiud) pGbpgpwi 
huiiSuiljLupqmiS: hub bnuijujip muipuidmpjuiG dbg q'bbmnpp GjiuGGbpp pubuiu/bu 1/pGmpujqpbG GbbmnpuibuiG jjpqpbiulpuG 
iSbdmpjmGGbpp mqqmpjmGp muipuidmpjuiG u~hg: 

^uuuuduijG ( pSiiqcmui 1-12 )-p U (1. 8 - 5)-p, K' U K mqpq h huilpunfip JiGhpgpuq huiuuilpupqhpniu IpuuuijuiliuiG 
ifmpdGuilpuG uiuuGplip ninjiri U huilpunlip uipuiqnLpjnLGGhpp tipgh GnijGuihu inhnp niGhG (1.8- 6)-pQ huuhuGuiuG hhinUjiu^ 
uin G^nipj ni Q Ghpp . 




(1.8 - 8)-pg htunUmu t, np limuiujuiliuiG w uipuaqnipjuiG huuSuip iSUQp buinuiGuiGp (1.7 - 14)-ni[ uipi|ui& uinGynpjniGp 
qMilpnnpuilpuG G2uiqpmpjuiiSp. 



i 



1.8-8 



1.8-9 



UjchJ oqinq'hpiil (1.8- 3)-ni[ U (1.8 - 4)-ni[ inpi|iu& G2uiGuibniuGtippg, pGM QU Guih (1.8- 8)-n4 inpduifr dmpdGuilpuG 

liuiuQplip mqpq h huilpunfip uipuiqnipjniGGhpp upgU hnuii) uinGynpjniGGhppg, qinGhGp K' U K ninjiq U huilpunhp pGbpgpuii 

huiuuilpupqhpniu, lSpUQmjQ ipnpdGuilpuG uuiuGplih uiGguifr duiuiuGuilih h inuipuifmipjuiG tfpgh hnuifr uinGynpjniGGtipp: Ipui 
<-' <- 

hmuuip hGpuinphGp np K h K huilpunpp pQhpgpua^ huiuuilpupqhpniu 2uipdipiq GinpdGuiliuiG uiuuGplip mGguifr duiuuiGuilni h 

->' -> 

inuipuifrnLpjnLGp, uiuhGuipGnhuiGnip ntuupniu, lpujiii[ua& hG K h K ninjiq pQhpgpuiL huiu'uiliuipqtipnLu' GmjG dmpdGuilpuG 
liuiuQplip uiGguifr duiuiuGuilihg U iniupiu&nipjmQpg hhinhjuiL Ijapiu. 



K U K pfihpgpuiL huiu'uilpupqtipp tipgh 



K U K pQhpgpuq huiuuilpupqhpp iSpgU 
k = r\i(c~t^ + r\{x 



(1.8 - 10)-|i ilhg oqinuiqnp&ipii& (£1,^2) h {r\\,r\i) uiGhuijin qnp&uilipgGtipp Ipujuipiifr ^hG ninjiq IpuiJ huilpunlip 
pQhpgpuiL hunJiulpupqtipp pQinpnLpjniQpg, pQ^ujhu Guih npuiGp Ipupiipui} ^hG pGhpgpuiL hunJiulpupqhpp hmpuiphpuupuG 
uipuiqnLpjnLGGtippg: Uhp Gupuinuili G t npn2b^ uijn uiGhuijin qnpfruilihgGhpp: 1-pui huuJuip oqinuiqnp&hpi^ (1.8- 3)-m\ U 
(1. 8 - 4)-n4 inpijuii) Q2uiQiulpiLiJQhpp hua2ilbQp huiupGpiug 2uapd4 nl l ipnpdQuiliuaQ iSuiuQplip iuQgiu& (SiuQuiupuphp K' U K 
mqpq U huilpunpp pGhpgpuii hunSuilpupqhpp upgh hhrnhjuq Ijhpui. 
<-' <- 

K h K huilpunhp pQhpgpui^ huiuuih,uipqhpniu 



K h K mqpq pQhpgpuiL huuJual|uipqhpnLiJ 



x = u t = 



(cV) 1 1 = ^t = f-( c7> ) 

(1.8 - ll)-nil npn24uid uiuipuidnipjuiQ uinuiQgpuipilhpp uipdhpQhpp uihquiqphpid, (1.8 - 10)-p dhg, uhQp IjuuiuiQuiGp. 



w t 



"c" 



K h K hfihpgpuiL huuJual|uipqhpp lJpgh 



ct = (%i +4 2 - 



K h K pQhpgpuq huiuuih,uipqhpp upgh 



(1. 8 - 12)-p lJhg, hph,pnpn huu[uiuuapniuGhpp puaduaGhpii[ uinuigpQ huu[uauuapniuGhpp i[pui, uhQp IjuuiuiQuiGp K h K 

huilpunhp pGhpgpuq huiuuiliuipqhpniu GinpdGuiliuiG i5uiuGpl|p 2uipdiJuiG uapuiqnLpjniGGhpp uipuiuihuijuii[ui& K U K niqfiq 
pGhpgpun huuJuil|uipqhpnLiJ GnijG GinpdGuil|uiG iJuauGpl|p 2uipdiJuiG uipuiqnLpjniGGhpnd,. 



1.8-10 



1.8-11 



1.8-12 
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rq +T)i-f- 



ill 



1.8-13 



4unIMiuuihinil (1.8 - 13)-ni[ uinuiguifr uipqjniGpp (1.8 - 8)-n4 uipduifr huilpuqhp uipuiqnipjuiG puiQuidUhpp hhui, iJhGp 
iSpiupdhpnphfi liuapnri hGp npn2b^ (^1,^2) h (171,^72) uiGhuijin qnp&uil)pgGhpp, npnGp IpiiGhGuiG hhuihjuq uipdhpGhpp. 



«i = 1 



1/1=0 
r/ 2 = -1 



1.8-14 



(1.8 - 14)-niJ npn2iluii) <^ h 77 qnp&uilipgGhpp uipdhpGhpp uihquiqpbpiq' (1. 8 - 10)-p i5h§, iShGp IjuuiuiGuiGp hpb,ni K h 
<- -»' -> 

K huilpuqpp pMpgpiia^muiuljuipqhpniu' ipupdGuilpuG uuiuGplpi uiGguifr dimJuaGuilili U inuipuidnLpjuiG qunqp K h K mqpq 

pMpgpiiai^muiulpjapqhpniu' GmjG ipnp&GuiliuiG liiuuQlilqli uiGguifr duiuuiGuil[p U uiuipui&nipjuiG hhui. 



<-' ->' 

K h K hGhpgpAUL huiu'uiliuipqhpli ilJigU 




<— > 

£ h £ hGhpgJiuq huiuuilpupqbpli ujigh 




ct = ct + s~x 




J c t = c t + sic 


\ 




<=> 






<-' -»' 

X = -x 




1 <- — * 

1 X = -x 



1.8-15 



(1.8 - 15)-p.g iShGp quinuiGuiGp K' h K mqhq U huilpuqhp JiGhpgliuiL huiu'uiliuipqhpniu' 2uip<} 1 l m l ihnp&GuilpuG uuiuGJilili 
duiiiuiGuil[h h uiuipui&nipjuiG qli^bphGgliuipahpli hhuihjuq Ipuiqn. 



K II K [iGhpgliuq huiu'uiliuipqhpli iSJigU 




£ U K [lGhpgliuq huiuuilpupqlipli ujigh 


J crfV = cdt + sdx 




J cit = cdt + sdx 


1 dx" = -rfx 




1 dx = -dx 



1.8-16 



Oqinilhpiil (1. 8 - 15)-hg uMp Ipupnq hGp npiytq Guih K h K mqhq hGhpgliuq huiuuilpupqlipniu 2uipdihiq ihnp&GuiliuiG 

<-' <- 

uuiuGJilip. uiGguifr dunJuaGuilifi h uiuipuifmipjuiG Ipuiqp K h K huilpuqhp hGhpgJiuq huiuuilpupqlipniu GmjG UinpciGuiliuiG 
liuiuGJilili uiGguifr duaiJuiGuiqli h uiuipuifmipjuiG hhui. 



-»' <-' 

A" h £ hGhpgliuq huiu'uiliuipqhpli ilJigU 




— * <— 

A" h A" hGhpgJiuq hunSuiliiupqhpli ufigh 


i 


' ->' <-' <_/ 
c f = c f + SX 

->' «-' 

X = -x 


<=> 


J cf=cf+sx r 
1 ? = -X 



1.8-17 



(1. 8 - 16)-pG huuJuiGiJuiG, (1. 8 - 17)-pg lJhGp h,uuiuiGuiGp f 1 X mqpq h huih,uinhp pGhpgpun huiuuih,uipqhpniu 
2iupdihiq ipnpdGuiliuiG uuiuGJilih duiuuiGuilip. h uiuipuifrnipjuiG qp.;p;bhphGghuqGhpli hhuihjuq Ipmqp. 



K U K pGhpgpuiL huuiuil|uipqhpp lJpgh 

->' 

ca f = cat + sax 
dx = -dx 




K U K pGhpgpuii huiuuih,uipqhpp upgh 



cdt 

dx = 



cd*t + sdx 
-dx 



1.8-18 



Oquulbpu[ K' h K mqpq h huilpunhp pGhpgpui^ huiuuih,uipqhpniu (1. 8 - 3)-n4 h (1. 8 - 4)-niJ uipiluid ipnpdGuil|uiG 
iiuiuGph,h uipuiqmpjniGGhpp uuihuuiGniupg, lJhGp (1.8 - 16)-hg h (1. 8 - 18)-hg l|uipnq hGp npn2hi mqpq h huiliuiqhp 
duuiuiGuil|Ghpp qfi^hphGgpuipahpp tfhgh hqui& hhuihjui[ Ijuiujp. 



K U K hGhpghuiL huuJuiliuipqhpp ilJigU 

it = (\+s^jdt' 
dt' = (l+s^it' 





1.8-19 
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CQn.q&nuJ 1 -20 - (1.8- \5)-nd b (1.8- 17)-nz/ umuigdwir uipqjmGpGbpp Grip piiju bG uipnmiS $>pqpbiujmd 
huijmGuipbpdui& huidui^iuipmpjiuG pjuipjwduiG (P huidui^iuipmpjiuG pjuipjwiSuiG) ipuiump dpui: ■iuiduiduijG -iiujlpubiuG 
hiupiupbpmlpuGmpjmG hwuimlj uibumpjmG, /y dbbmuipuibuiG ^pqJilpulpuG dbdmpjmGGbpp (duiduiGuibp, qiuGqdmdp, 
LiuqpwGdpiuGp b mjiG...) mwpuidmpjwG hiujbiiujpG uiGqpmqiupddiud pGbpgpiui hwduibiupqbpmd, p iniuppbpmpjniG uipqp 
$>pqpbiujp upumlibpuigiSiuG, ipnipnfudmd bG: IsdiuGiuujbu hwjbiwjpG luGqpwqwpddwG qbigprnd dhlpnnpiubwG ftpqplpiibiuG 
dbimipjniGGbpp (uipuiqnipjmGp, wpwqiugmdp, pwipp b uij[G...), puigp mqqmpjmGp /ppbimg, qpwGg piugiupdwb 
dbCmipjmGGbpp GmjGiqbu ipnipnpjdmd bG: hub npn2 $>pqplpubiuG dbdnipjmGGbp ' qnpdnqmpjiuG pGwhqpiuip, tGbpqpwG b 
lujiG, huijbiuijpG wGqpuiquipdduiG qbiqpmd dGmd bG uiGipnipnpj (hwdbidwfr 2): 



\j2bQp np (1.7)-pq puidGmiS uiniugihiifr pnpip piuGiucihhpp tihGp Ipupnq hQp qptq GnijGm.pjunSp, iSpuijG iujG 
inuipphpnipjunSp, np mqpq lupiuqnLpjmGGhpp hunSiup l)oqinuiqnp&hGp mqhq qhlpnnpp G2uiGp, pul) huilpuqiupdi 
lupuiqnLpjmGGhpp luuiquiG2iuGh ipnJuiuphG h,oquiuiqnp£(hGp hiulpuqhp qhlpnnpp G2iuGp: <unShGuijG qtnqu lJhGp uiGhpuidtyui 
hGp huiiSuipmu' npn2 piuGuidUhp uligphptq uijuuihq qhlpnnpuilpuG G2uiqpnLpjunSp, npnGp lJhGp oquiuiqnpfrhpii hGp uiju h 
hhinuiqui piudpGGhpmu': 

Q-phGp dhuuhnJumpjuiG npryp^Gbpp iSpgh (1.3 - 30)-ni[ inpi|iu& uinGyupjinGp. 



d(V)d(v) = 1 



"bnijGiqhu qphGp (1.7 - 19)-nq inpihui) huuhuuuipnLu'Ghpp hunSuilpupqhpp hpl)pnpq huuhuuiupniiSGhpp. 




UpuiupG qphGp Guih (1.6- 5)-ni[ U (1.7 - 12)-ni[ uipihu& uinGynpjnLGGhpp liunSiujuiliuiG w lupiuqnipjuiG hunSiup. 




M^iqhu Guih qphGp (1.7- 13)-ni[ inpi|ui& uinGynpjmGGhpp IpinSuijuilpiiG w mqpq h hiulpuqpp uipuiqnipjuiG huuSuip. 

y(w*)w = } . y(w~)w 

V J d(w) V J 



y(w\ 



Q-phGp Guih qhlpnnpuilpuG G2uiqpnipjuuSp (1.7 - 17)-nq uipijuii) hhuihjuq Ipuphnp umG^nipjniGp. 




Ujdil oquulhpiil (1. 8 - 3)-ni[, (1. 8 - 4)-nq h (1. 8 - 5)-nq uipiluid G2uiGual|nLiJGhppg, qphGp (1.7 - 32)-ni[ inpi|ui& 

<uijlpiilpjjG hiupuiphpuilpuGmpjuiG huiinnili inhunipjiuG mqpq h huilpuqiupd dhunpnJunipjiuG huiihiiuuipnLu'Ghpp 

->' -> 

ilhh.uinpuiliuiG G2uiqprupjuuSp, lJpuijG K h K mqhq hGhpypuq huu5uil[uipqhpp lJpgh: 



1. -iiujlpiibiuG dbiuipnpjmpjiuG huiduiuuipmdGbpp K b K dpuijG mqpq pGhpgpiui huiduibiupqhpp dppb 



fliqpq dhuupnhjmpjniGGhp 

' = Kv)[(i+4)^J-*] 



<uiliujquipd dhuupnpjnipjniGGhp 

? =r(V )[(i + 4)/ +g it'] 



~x - y (y ) Qc - ~v t ) 



35-86 



© - <uijljuil)uiS <uipuiphpuil[uiGnipjuiS <uiinml| ShunipjniG - © 



GQr( : q&nnJ 1-21 - bpb (1.8 -25)-wpdw& mqpq dhwipnpjmpjwG hwdwuwpmrfGhpp hwrfwbwpqp pudbGp puw (7 ,~~x^ 
wnwGgpwpiJbpp b lujGmhhwli qpwGg rfhg bppwnbGp (1.8- 20) -n d, (1.8- 2\)-nd, (1.8- 22) -mj U (1.8 - 23 )-mJ wprfwd 
pwGwdbbpp pum wGhpwdb^wmp/wG, www dbGp IpimuiGiuGp (1.8 - 25) -wprfwd hwbwqwpd dbwipnpimpjwG 
him[imiwpmiSGhpp: ■ibwbwpwp (1.8- 25) -nd mpdwfr mqpq h hwbwqwpd dbwipnpimpjwG him[iiiuujpmiSGhpp ppbGg rfbp 
hwbwumpjmG jbG iqwpmGwbmrf: 

UjchJ tfhGp guiGlpuGnuJ hGp uimuGuq •viujlpjilpuG hiupiuphpuilpuGnLpjuiG huiinnili inhumpjuiG (1.7 - 32)-mJ inpipjii) mqpq 

U huilpuqiupd dLuiipnJumpjiuG huiquiuuipmiJGhpp i[hliinnpiul|uiG G2iuqpmpjuiiJp, iSpuijG K U K hmlpimpp JiGhpgliuq 
himSuilpjipqhpli iSpgL: 'l-pui hiuiSiup uiGhpuidh2in t (1.8- 25)-niJ inpijuii) mqpq U huilpuqiupd dlouihnJumpjuiG 
huiquiuuipmu'Ghpli uhg l)ppumtq duiuuiGiul[p U imupui&mpjiuG (1.8- 15)-nq U (1.8- 17)-nq uqupJii} huijtquijpG 
uiGqpuiquipdquifr dlouitinJumpjuiG huiquiuuipmu'Ghpp, JiG^iqhu GuiL puui uiGhpuidh2inmpjuiG oquu[tq (1.8- 20)-ni|, 
(1.8- 21)-ni|, (1.8 - 22)-m[ U (1.8 - 23)-m[ inpi|ui& puiGuidUhppg: Ujq pnmpp Ipuuiuiphmig hhum lJhGp liuuiuiGuiGp htunUjuq 
dlouitinJumpjuiG huiquiuuipmu'Gtipp: 

2. -iwjbwbwG dbwipnpimpjwG hwdwuwpmrfGhpp K h K rfpwjG hwbwqpp pGbpgpwi hwrfwbwpqbpp rfpph 



fliqpq dlauitinJumpjmGGhp 




•iuilpuquipd dUuiifmJiinLpjnLGGhp 




U 




|s j = y(7)[(i + 4)t + vr] 




|s = r(V)[(l + 4)t' + *V] 



1.8-26 



UmuGdGuilip hhinuippppmpjniG t GhplpujiugGmu qptq ^uijlpulpjiG dlouitinJumpjuiG huiquiuuipmu'Gtipp huilpuqpp U mqpq 
JiGhpgliuq huiu'uiliuipqtipp tifigu IpuiJ mqjiq U huilpuqpp pGhpgpuq huiu'uilpiipqtipp lipgu: Ipui huiiSuip iShGp, puui 
uiGhpuidh2innipjiuG, GmjGiqhu iqtunp t oqindhGp (1.8 - 15)-m[ U (1. 8 - 17)-m[ inpUuifr huijhHiijhG uiGqpuiquipdi|ui& 
dlouitinJumpjuiG huiquiuuipmu'Gtiplig, JiG^iqhu GuiU (1.8 - 25)-ni[ U (1. 8 - 26)-m[ inpi|ui& <uijlpulpiiG dUiuifinJunipjuiG 
huiquiuuipmu'Gtiplig: Ujuiqpunq iShGp quuiuiGuiGp htunUjuq dLuiip.n]unipjuiG huiquiuuipmu'Gtipp. 



3. IwjbwbwG dhwipnpjmpjwG hwdwuwpmrfGhpp K hwbwqpp b K mqpq pGbpgpwi hwrfwbwpqbpp rfpph 



f?-r09p+('+»£)4-*] 


u 




\ * = -7 (v) (?-v?) 




|? = - 7 (V)(?'-V/) 



1.8-27 



4. AmjlpulpuG dbwipnpimpjwG hmilmumpmdGbpp K mqpq b K hwlpuqpp pGbpgpwi hiurfiubuipqhpp rfpph 



f i = rCO {(i + 4 )V + [, + (^ - g) f ] i-t} 




I 3?' = -r(v0[(i + 4)* + ""] 


| ? = - r (\r)[(i +s |]s' +VT'] 



QQqq&niii 1-22 - (1 . 8 - 25)-m/, (1. 8 - 26) (1 . 8 - 27) -nil L (1 . 8 - 28) -nd inpduid 4iujlpuuiuG dbiuipnpjmpjiuG 
huiduiuuipmrfGbpp rfbGp uiupnq bGp qpb[ Giub uipiniuhiujinduicr Ipurf rfpuijG ~v mqpq hiupiupbpuiuiuG lupiuqmpjuirfp uiurf 
rfpiujG v hwlpuqpp hwpwpbpwuwG wpwqmpjwrfp b bwrf t[ npbt wj[ wwppbpwbui/: 

Updh dhliumpuiliiuG G2uiqpnipjunS qph[ GuiU iupuaqnLpjnLGGhp|i qnuJiupiSuiG U huiGiSiuG piuGuidUhpp: Ipui hunJiup 
lupuaqnLpjniGGhpli (1.7 - 24)-ni[, (1.7 - 25)-ni| U (1.7 - 26)-nq inpduii} puiGuidUhpli iShg Ijjipuinhin^ mqpq U huilpuqlip 
qhlpnnpuiliuiG G2uiqpnLpjniGp, lJhGp IpunuiGuiGp. 
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♦ UpwqmpjmGGbpp qmiSwpiSuiG pmGwdbbpp 
w nmpn uipuiqnipjuiG huiuuip 



U + V + s- 



V u 

„2 



UpiuqnipjmGGhpfi hiuGdiuG piuGiudbhpp 
~u niujiri uipuiqnipjuiG huiuuip 



w huilpunjip uipuiqnipjuiG huiuuip 



U + V + s- 



V u 

„2 



'u huilpunjip uipuiqnipjuiG huiuuip 



♦ UpuiqmpjniGGhpp dbiudrnfuduiG wji [piugnigfa pwGiudbbpp 

v mnjiij uipuiqnipjuaQ huiiSuip v huil)uinpp uipuiqnipjuili huiiSuip 



uw 



uw 



hull (1-7 - 31)-niJ uipiluid pnpip y qnp&uiljpgGhpp dUuiipnpinipjniliQhpp ilhg GnijGiuhu lippuinhpiil nin]it\ U huiliuinpp 
ilhliumpuiliuiG G2iuqpnipjniGp, uMp IjuinuiGuiGp htunujuiL uinGyiipjniGGhpp. 

1) y (?) = y (fc) y (tf)(i- g M) f 4) r (v) = r (7?>(fc)(i-g^f) 

2) r (T?) = r (v>0?)(i-g^f) u J 5) y(«) = y(7) 7 (^)(i- g ^f) 

3) r (^)= r (^) 7 (T?)(l-g^f) 6) 7 (^) = 7 (V) 7 (tT)(l-g^f) 
Oqimlhpii[ (1.8- 30)-Jig U (1. 8 - 32)-fig uMp u ninjiii U huil[uinhp uipuiqnipjniGGhph huiii'uip IjuinuiGuiGp. 

'r(«) = r(V)r(w)(i-^) 

u 

y(jt^~u = 7(V)/(w) + V + s-^-) 



r(«) = r(7>(w)(i-^) 

y(u~)u = 7 (y)y(w)(w+v+s^-^ 



"biiuiGuuutiu oquiilbpnl (1.8- 29)-hg U (1. 8 - 32)-hg uhGp w ninjiii U huilpunlip uipuiqnipjniGGhph huiu'uip IjuinuiGuiGp. 

%(-)-7(V)/(^)(l-g^f) 



r(-) = 7(v>(«)(i- g -^f) 
7 (^ = 7(^)7(1?) (V+?+.s^) 



7(fr)fr = 7(V)7(t?)(V + W,s^) 



bqpuil|uignLpjniQ 1.8 - (1.8- \5)-nd L (1.8 - \l)-nd inpdiud dbwdinpjmpjwG hmdmumpniiSGbpp hmGqpuuiGniG bG 
pGbpgpuii hiuiSiulpupqbpp (uiG2uipd IpuiS jwpddnq) b qpuiGg Jiuijb[uijpG wGqpuiquipdduid pGhpgpiui huiiSuibiupqhpp 
dwiSwGiuhwuiwpwfrwjpG wniuGgpiupdhpfi iffipb bqwfr 4wjbiulpiiG dbwdmpjmpjwG hiudiuuiupmiSGbpp: hub (1.8- 25) -nd, 
(1.8- 26) -nd, (1.8- 21)-nd U (1.8 - 28 )-ni[ wpdiud dbuidinpjmpjuiG hiudiuuiupmrfGbpp huiGqpuuiGnid bG bpbm juipddnq 
pGbpgfiui[ hiuiSuilpupqbpp duiduiGwlpmmupuidujjpG wnwGgpwpdbpp rfppb hqiud -iiujl/uibuiG huipuiphpiulpuGmpjiuG huimmli 
mbumpjuiG mqfiq b hiulpuquipd dbiudinpjmpjuiG huidiuuLupmiSGbpp ^npu muippbpuiljGbpp: 
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1.9 - 4,mpiupbpiut[iuGnipjiuG 4,]ii5Qiuryinijp]i Oquiiuqnp&nuSp 

cfxuiSiuQiuliiuuiiupiu&nipjiuQ Up-guiliiujpp. <iu2i[0iiuG 4,iui5iup 



UpntiG iShGp uiutq tpGp U pG^ujhu rpu hhuiGmu' t GuiU (1.8- 25)-niJ inpijuii) <uijlpulpuG hiupiuphpuiliuiGnLpjuiG huiuinil] 
uihumpjuiG dUuiipnJunLpjuiG hmUuiuiupniiSGhppg, Ghq lJGnuS t npn2tq iSpuijG y \y \ U y(v") qnpfruiljpgGhpp: Ipui hunSiup 
GUI] uiGquiu" Uu iShGp iqhinp t oquii[hGp (1 - P)-ni[ inpUuid hluJGiunpnLjpGtippg, pphGg uiGMuipujG pGqqplpiiundj 

"Uuiju oqinq'hGp (1 - P)-niJ inpqMjii) hpl)pnpq hfniGiuqpnLjppg, hunSuiduijG npp duiiSuiGuilpi pnpip pGhpgpuq 
huiGuilpupqhpniG «hnumiJ» t lSpUGmjG inphqhpuilpuG huiuinuiinniG c uipuiqnipjuiGp U GhpqpuidhGp dunSiuGuilip GhpuiguilpuG 
iSp uinuiGgp, npp mGp hplpupmpjuiG ^unpmpuliuiGnipjniG, niqrppiifr t qniqp miquiquiG U npp iniupuidmpjuiG x umuiGgpp hhin 
l)uiqiSniG t LpuiSuijiulpuG uiGlyniG, Ijuijuijuii) t s U g huiuinuiunuG iShdnLpjniGGhppg: •i.ninUuipiup uijq Gnp dmGiuGuiG.uiGu'uiG 
mnmGgpp mnmGgpmp^hpp U qpuiGg qp^npnQ9t lul LQnPD K' h. K niqjiq U hiulpuqpp pGhpgpui[ hunSiulpupqtipnLu' GhGp Ipupnq 
GGp uipinuihuijintq duniuiGuilili iSpgngnq 1 hhuiLjuq lihpiq. 



K U K mqpq pGhpgpuiL hunSiulpupqtipnLu' 

J cfico = cdt 
dxo = cdt 




K U K huilpiiqpp pGhpgpuq huiuuilpiipqhpnLu 

J ctx = cctt 
dx~o = cctt 




Oqinuiqnp&hpiq' (1.9 - l)-nil uqupui) G2uiGuih.nLuGhpp (1.8 - 25)-ni[ U (1. 8 - 26)-ni[ inpi|ui& <uijl[uiquiG mqpq U 
huiquiquipd dhunpnJunipjuiG huiqMjiuuipnLuGhpp uhg, GMp qpiuGp quipnq hGp qph^ hhinhjuq qhpiq. 

1. -iuijljiuUuiG dbuiipnpjmpjuiG huiiliuuiupmdGbpp K h K nujprj pGbpgpui[ hiudiuUuipqbpp ifppb 
fliqpq dhunpnJunipjniGGbp <uilpjjquipd dhuidpnJunLpjnLGGhp 

?o = 7(V)[(l+.4)4 + ^'] 



4 = r(?)[(i + *|-)*o + *|o?] 
t' = /(v)(V- -f ? ) 



y(V )(V-^) 



1.9-1 



1.9-2 



2. -iiujlpuhiuG dliLuipnpjmpjuiG huiiluiuuipmiSGhpp K L K hiulpuqpp pGbpgpwi huuSuilpupqbpp ilppli 
fliqpq dhuidmhinipjniGGhp huiquiquipd dhuuhnpjnipjniGGhp 



< 



^r(v)[(i + 4)^ + ^o] 



< 



Kv)[(l+4>' + ^o] 



1.9-3 



"bGuiGunqhu (1.9 - l)-nij inpihui) G2uiGuihnLuGhpp oqinuiqnp&hpiq' (1.8 - 27)-n4 U (1.8 - 28)-n4 inpijuid <uijliualpuG 
dLuiipnpinipjuiG huiiluiuuipnLGGhpp iShg, GhGp qpiuGp Ipupnq hGp qph^ hhinUjiu^ lihpiq. 

<-' ^ 

3. -iujjl/iiil/ujG dhiuipnpjmpjiuG hm^mumpmiiGhpp K hwhiuijpp L K niqpq pGbpgpmi hiuiliulpiipqbpp ilppli 

x' = -r(v)(?-^ () ) 1 < F = - r (V)(?'-^x > ; ) ) 



1.9-4 
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4. -iiujlpuhiuG dbiuipnpjmpjiuG huuluiuuipmiSGhpp K mqpq h K huihiuqpp pGhpgpiui huuSuihiupqhpp rfpph 



t' = r (y ) {(1 + .4)^0 + [, + - g)3- ]*} 
-' = -r(7)[(i + 4>+l-o] 



j?o = r(V) {(1 + .4)^ + [, + (, 2 - 



1.9-5 



Ujdil K' li K ninjiri U huilpoanhp pMpgpauL huiiSuil[uapqtipp intiuuaGl[jnLGpg npuiuapl[tiGp U GlpoapuaqptiGp hplpn 
l)imJuijuil]uiG ili h "li upuinuihuapQhp, npnGp niGhG hhuiUjuii dunSuiQualpuuiuipuiduijpQ umuaGgpuipipjpn: 

-»' -» 

♦ lliuwiuhiupGhpp luniuGgpiupdhpp K h K mqpq pGhpgpiui hmiiuihiupqhpmii 
r U l ujiuuiuihuipp uanuaGgpuapiltipp <U 2 uiuauiuahuapp uanuaGgpuapiltipp 



K pQhpgpui[ huaiJuilpupqnLiJ => (l?io,J?i) 
K hGhnghuii huaiSualiuipqniiS => (lc l0 ,lc\^ 



K pGhpgpiui liuaiSuilpaapqnLiS => {^20^2^ 
K hGnnghuii huaiSualiuipqniiS => {^20^2^ 



1.9-6 



♦ lliuwiuhiupGhpp luniuGgpiupdhpp K h K hiulpuqpp pGbpgpwi hiuiSiulpupqbpmiS 
ll i iqiuuiuihuipp uinuiGgpuipOjhpji *9 2 iqiuuiiuhuipp uanuaGgpuapiltipp 



K p^hpgpouL huiiSuil[uapqnuS => ( Jt'10, Jt'i ) 
K hGttnghiui hunSuiliuapqnuS => (jtio,*i) 



K pGhpgpuiL huuSuiliuipqiiLiS => ^20^2) 
K hGhnghuai huaiSualiuipqniiS => (x 20, ^2) 



1.9-7 



bpbm L TI2 uiuiuiuahuapGhph (1.9 - 7)-nil uipiluafr hualiuanhp uanuaGgpuapiltipp uapuiuahuajuii[ua& (1.9 - 6)-ml uipi[ua& 
niqpr\ uanuiGgpuapiltipnil, huuSuaduajG (1.8 - 15)-h, IpiiGtiGuiG hhuiUjua^ uanG^nipjniGGhpp: 



♦ K h K pGhpgpiui huuSuihiupqhpp rfpph 
uiuauiuahuapp huaiSuap 

f - x 

J x 10 - x 10 + 1 

1 «-' _ -»' 
X 1 - —X 1 



% uiuiuiuihuaph huuSuap 

f «-' _ ->' , ->' 

J 20 ~ X 2 + 2 
!<-'-»' 

x 2 - -x 2 



1.9-8 



♦ K h K pGbpgpwi hiuiSiulpiipqbpp iSpgh 
< U l ujuauiuahuapp huaiSuap 

J x 10 = x 10 + sx 1 
I <— -> 

Xl = -XI 



Tl 2 uiuauiuahuapp huuSuap 
f «- - -» 

J x 20 — X 20 + SX2 

1 *- — > 

X 2 = -JC2 



1.9-9 



M^ujau Guali uajn GmjG Qplani ^1 U <??2 uiuauiuahuapGhph duaiSuaGualih U muapuadnipjuaG uanuaGgpuapi|hph 
uiuapptipnLpjnLGGtipp U K nin]ir\ U hualiuanhp pGhpgpuai huauualiuapqhpniu G2uaGualitiGp lituaiujuaL bhpui: 

->' -> 

♦ K h K mqpq pGhpgpiui huiduihiupqhpmd 

/ U l U H 2 uiuauiuahuapGhpp uanuaGgpuapiltipp uiuapphpnipjniGGhpp 



K pGtipgpuai huaiSualiuapqniiS => 
> 

K JiGhpgfiuaL huaiSualiuapqniiS => 



X 20 — X \Q — X Q — C t ll 

— > —> _—> _—> , 
X 2Q — X \Q — X Q — C t u 



-»' -»' 

X 2 — X 1 

> — > 
X2 - X\ 



1.9-10 
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♦ K b K hiuliwqpp pGbpgpui[ hmdmlpupqbpmd 

( Q l U <5 2 iqiuuiwhuipGtipp umuiGgpuipqMipp iniuppapnipjniGGtipp 

{*— ' .1 .! <— ' .1 .1 .1 1 Q 1 1 

K pQhpgpuii hunSuiliuapqnuS =^> x 2 o- x lQ = x Q = c t U x 2 -x { = x i.a-ii 

K JiGhpgpui[ hunJualpupqnLiJ =^> x 2 o-Xi() = x () = cT U f 2 -i| = x 

(1.9 - 10)-nil U (1.9 - ll)-nil uipijuid hplini "li U II2 iqiuuiiuhuipGhpp mqjiri U huilpunpp umuaQgpiupilhpp 
inuipphpnipjuiG Ipuujp, hunSuiciuijG (1.9 - 8)-fi U (1.9 - 9)-p inpi|ui& hG uuinpU. 



K U K JiGhpgfiuiL huiiiiulpupqhpp ilJigU K U K pGhpgpuq hunSuiliiupqhp|i iSpgL 

Xq=Xq + SX \ Xq=Xo+SX 

X = -x L — 

UuahdiuQnuJ 1-3 - bpbm K' b K mqfiq b hwlpuqpp pGhpgpiui hwdwlpupqbpmd (1.9 - 6)-nd b (1.9 - l)-nd uipduid 
bpl]m iqwmwhwpGbpp dppb bqiud dmduiGuibmuiwpmdmjpG «hbnmdnpmpjmGp», npp l/uipjdiud t dpmjG dmdiuGwl]p b 
mwpwdmpjwG wnwGgpwpdbppg, iSbGp IpnGdiuGbGp iSpgiulpujp b bG2iuGwbhGp mjG 4wjl]uibuiG «b» inwnnd, npp 
hwdwdwjG (1.9 - \Q)-nd b (1.9- \\)-nd mpdiud G2iuGwl]mdGbpp, uidbGwpGqhiuGmp pwnwl]muwjpG lupmwhwjmmpjwdp 
IjmGbGui hbinbjuii inbupp. 

♦ K b K mqpq pGhpgpiui hmduibujpqbpmd 

K huiiSiuquipqniu' => b = f(~x 2 o ~ J?io)" +^(-?20 _ ^10) (fx 2 ~ ~X\ ) + b(x 2 ~ ~*i ) = Fx + A~x ~x + Ex 2 > 
K hmiSmlpjjpqnuJ => b 1 - f(x 2 o~^io^ + a(~X20 ~ ?io) (x2 - ~xi~) + B(x2 - ?i) 2 = Fx\ + A~xo~x + B~x~ > 

♦ K b K huiljuiqpp pGhpgpiui huiduibuipqbpmd 

K huiiSiuquipqniu' => b 2 = F(fx 2 o ~ -*io) + A(fx~2o ~ -*io) (fx 2 ~ + B(fx 2 ~ =Fx~o+A*x i yx +Bx r ">0 
K hiuu'uiqiupqmu' => b = F(fx 2 a ~ *io) + A(fx 2 a ~ *io) Q*2 - *x~i) + BQk~2 - *x\) 2 = F*x\ + A'xo'x' + B*x 2 > 

flpinhq A, B U F qnp&ualjpgQtipp dunSuiQiulpuinuipuidnLpjuiQ lJfiguailuajpp pQnipuiqpnq huiuuiuiinniQ iJh&nipjniQQhp hQ 
U pQiulpuQuipuip liuaju^uid ^hQ huapuiphpiulpuQ uipuiqnipjniQQhpfig: Uju Qnp qnp&ualipgGhpp iShQp QnLjQuihu ujhinp t 
npn2bQp, uipiniuhuajinhpiil qpuaQp dunSuiQualpuuiuipuidnLpjuiQ hpl[pui£uii|iuiliuiG l)uinnigi[ua&pp pQnipuiqpnq U iShq uipqhG prnj 
huijuiQp s U g huiuinuiuiniQ i5h&nipjniQQhpni[: 



1.9-12 



1.9-13 



1.9-14 



GQr( : q&nnJ 1-23 - Ubp upuinbbpwgdiudp, bpbm iqiuwiuhiupGhpp dppb bquid b (1.9- Yi)-ndb (1.9- \A)-nd mpdiud 
pmniubmuiujliG wpimuhuijmmpjniGp dfcui u/bwp t IpGp qpiulpuG dbdmpjmG, npndhbmb uijG hiuGqpuiuGmd t bpl/jmip 
dwduiGiubwwwpuidmpjujG dbg bpbm Ijbmbpp dppb bquicr hbnuidnpmpjuiG pwnwljmupG: hub mdbifi Upp hbmuiqnmnqGbpp 
pnq 2iupmGiubbG b miugGhG dbp puig pnqui&Gbpp pGqniGbpid np dbpnhfejuJi puimub-muuijpG lupmuihuijmmpjmGp Ipupnq 
lpGb[ Guib piugiuuiulpuG dbdmpjmG: 

K' II K mqpq U huilimrjip pQhpgpuq hunSuil)iupqhpli inhuuiGlyniGlig, hpl)m iquiuiuihuipQhpp lJfigU hrpu&, (1.9 - 13)-n4 U 
(1.9 - 14)-n4 inpijuii) iSpguilpaajptipp puinuilimupQ, hunSuiduijQ (1 - P)-niJ inpijuii) umuagJiQ hp^SliulqpnlJp|l , 
huipuiphpuilpjiGnipjuiG uliqpniQpfi ( inhu GmU 1.3 puidpQp ), QmjQu[hu ighinp t iJiShp GmjG JpniGqgpuiS , lpujii4uj& lSJiuijG 
JiGhpgliun hunJuilpupqhpp ppuip Gl)umnSunSp mGhgiu& huaiJuaiquiuiuiupauiG huipuiphpuilpuG uipuiqnipjniGGhplig: Puajg, piuGp 
np lSJigiulpujpli upupiuquijnuS, puin uuihiJiuGiJiuG, uijG lpujm|ui& huapuaphpuiliuaC lupiuqnLpjnLGGhppg, uij[ uijq ^pqpliualpuG 
iShdnLpjniGp' lJfigualiuijpp, quapailuid t iSpuajG ujumiuihiupGhpli dunSuiGiulpuuiuipuiduijliG umuaGgpiupilhplig, hhuiLuipiup 
iSpguiliiujpp pnpip jnpu b , b , b U b iShdnLpjniGGtipp mhuip t iJiGhG Jipmp hunjuiuuip : UjupGpG hpljnL qunJuajuiquiG 
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iquunuihuipGhpli iSpgL hquid dunSuiQuil[uiinuipui()uijpli hhmuihipnipjniGp pnmp p.Ghpgp.uq huiuuiqiupqhpmu (mqjiq ph 
hiulpunhp) huiuimuinniG uhfmipjniG t, npp uhGp qG2uiGiulihGp uhuijG «h»-m[ h uijG uiuphuuiinhbnphG qiupinuihuijimlli 
uijuiqhu. 



b = b = h 



1.9-15 



Ujuiqhuml hphm iqiuimuhiupGhpp. ilJigU hrpufr uhguiqiujpp. pumuiqniuliG, huiuuiduijG (1.9 - 13)-nil h (1.9 - 14)-niJ inpihufr 
puiGiudhhpp., pnpip niqjiq h huiqiuqlip p.Ghpgp.mi^mumliiupqhpniu IpuGhGui hhinkjui^ pumuaqnLuuijpQ inhupp. 



b 2 = Fxq + Ax ~x + Ex 2 = Fx o + Axqx + Ex 2 = Fx 2 + Ax^x" + Bx~ 2 = F*x\ + A5c o *x + Bx~~ > 



1.9-16 



(1.9 - 16)-n4 inpihufr iSfiguilpujpli puinuilinumi mpiniuhiujuinipjniGp.g umuiGdGuigGhGp hhuihjuq umG^mpjmGp. 

b 2 = Fxl + Ax x + fix 2 = Fx?, + Ax x + Bx 2 > 1.9-17 

(1.9 - 17)-[i ilhg inhrpunphmi[ Qxo, x 7 ) huilpuqhp uiniuGgpuipipupp- uipiniuhiujinnipjniGGhpp (1.9 - 12)-[ig h Ipuinuiphmil 
qnpfmqnipjniGGhp, [lG^iqhu Guih hpuip hmi|uiuuiphg GhmiJ (~xl^-\i, (~*o-«)-h h (~x 2 )-h qiipthuqligGhpn, uhGp tmimuGiuGp A 
uiGhuijin qnp&uiqgli uipdhpp. 

I A = Fs I 1.9-18 



UjGmhhuih (1.9- 2)-n\[ U (1. 9 - 3)-m[ inpi|ui& <uijqiuquiG mqjiq dhuiihnlumpjuiG hiuihuuiupniuGhpp. uhg qjipurnhpiij 
(1.9 - 6)-niJ h (1.9 - 7)-n4 inpihui) hpqm iqminiumupGhpp. uimuGgpiupilhpp, [lG^iqhu QuiU qjipumhpiil (1.9 - 10)-nil h 
(1.9 - ll)-nil inpihui) up.hGmjG hpqm iqminiumupGhp[i uimuGgpiupilhpli inuipphpmpjmGGhpp, uhGp GuimuGuiGp inqjuq 
iquunuihuipGhpli umuiGgpuipilhpli imupphpnipjiuG niqjiq dhiuihnfunipjniGGhpp, ninjin h liuiqiuqlip JiGhpgliuq huiuuilpupqhpniu. 

♦ UJiiujU niqfiq pGbpgpuii hwiSwbiupqhpp rfjipb 



X 2 — X [ 



yQf) [ (j? 2 - 3f ,) - f (jfao - j? I0 ) ] = 7( v ) (j? - |.j? ) 



1.9-19 



♦ UJjujjG Iiiul/uiqpp pGbpgpuii hiuiSiubwpqbpp iSppb 
*o = *20- *'io = 7(^)^(^20-^10) -g"^-(^2- xi) J = 7(^)^x0 -g-^-x^ 

= *2 ~ *\ = 7(v ) [ (l + -4 ) (^2 - X , ) + ^ (y 20 - t W ) ] = 7( V ) [ (l + .4 y + 3r% ] 

"biiuiQuiiqhu (1.9 - 4)-niJ U (1.9 - 5)-n4 inpiluii) ^uijlpulpuQ dUuiq^nfunipjuiQ huiipjiuiupniiSGhpp- i5b§ qlipuinh[ni[ 
(1.9 - 6)-n4 U (1.9 - 7)-niJ inpijuii) hpqm iquiinuihuipQhpli uinuiQgpuipiltipp, JiQ^iqUu QuiU qjipumhp^q^ (1.9 - 10)-niJ U 
(1.9 - ll)-nil inpiluid iSliUQnijQ hpqm iquimuihuipQhpli uimuQgpuipilhpli inuapphpmpjmQQhpp, iShQp qumuiQuiCip ini[]uq 
iquiinuihuipQhpli uinuiQgpuipi[hpli muipphpmpjiuQ hhinhjuq dhuiihnJunipjiuQ huii[uiuuipmulihpp. 

♦ ■iwbuiqfip b mqpq pGhpgpiui huiiSuihiupqhpp rfppb 

c'o = 7 ("v )[*<>+ (s + g^Ax J 
c' =-r(v)^x--^-xoJ 

♦ riiqpq U hwlpuqpp pGhpgpiui huiiSuiljLupqbpp rfppb 

% = 7(7) {(l + 4 )"<» + [* + (* 2 ~ 8)% ]*} 

^' = -Kv)[(i+4> + l^] 



1.9-20 



1.9-21 



1.9-22 



huq uijdii (1.9 - 16)-nil mpiluid ujigiuliuijpli lupinuihuijinmpjmQlig uimuQdQuiglihQp hhinhjuq uinQ^nipjniQp. 

b 1 = Fx a + Ax'ox' + Bx' 2 = Fxl + Ax x + Bx 2 > 1 .9-23 
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(1.9- 19)-nil inpiluifr (xo,x') uinuiGgpuipiltipp dUuiifrnfunipjuiQ uipiniuhuajinmpjniQQhpp inhrpjirpitipii[ (1.9 - 23)-fi iShg 

U uinuigipu& huiipuuuipu'uiG iShg pjiuip huiihiiuuiphg GhpiiJ n?oVpi (xolc*)-\i U (~x 2 ^-]i qnp&uiqpgGhpp, JiQ^ujhu GuiU iujij 

qnpduilifig Qhpp qphpiij puin v nirpiri huipuiphpuilpjiG uipuiqiupjuiG uiuuifiiSuiGuigmjgli uifiiSuiQ, iShGp quuuuGuiGp hhuiUjua^ 
huiipuuuipnLu'GQpli hunSuiliiupqp. 



1) f(t) 
2) 

3) f(t)(^ 



F + (2Fs - A)± + (Fs 2 - As + B)^- 



A + (2Fg + As -2B)-^ + (2Fs-A)g-^- 



F 

= A 



■ B+Ag2-+Fg*3^=B 
(1.9 - 24)-n4 iShg uihrpuqphpiil (1.9 - 18)-nil uipipui} A qnp&iuligli uipdhpp, iShGp quiniuGuiGp. 



1) y 2 (v)(F + Fs^+B- 



Fs + (2Fg + Fs 2 -2B)^+ Fsg^- 



2) y 2 (y) 

3) Y 2 (y)^B + Fsg^r+Fg 2 



= Fs 



-> 2 A 



UjQnihhinU ppuip ijpui puiduiGhpu[ (1.9 - 25)-m[ inpUuifr huiUuiuuipniiSGhpp huuiiulpupqp qunSuijuilpuQ hplpn 
huiipuuiupniiiGtipp U phphpii[ uijQ pGrpiuiGnip hiujuiuipiupp, JiG^iqtiu GuiL ppuip huiipuuiuphg Ghpii[ v huipuiphpuilpuG 
UipuiqiupjuiG lSJiUQmjQ uiuinfiiSuiGuigmjgli qnpduilifigQhpp, iShGp IpiuiuiGuiGp B uiQhuijin qnpduiqgp uipdhpp. 



B = Fg 



(1.9 - 26)-niJ npryipufr B qnp&iuqgli uapdhpp inhrpjjrpitipii[ (1.9 - 25)-il inpipufr huiipuuuipnLu'GQpli hunSuilpupqli npht 
huiipuuuipu'uiG iShg, iJhGp IpiuiuiGuiGp / 2 ("v) qnp&uaqgli uipinuihuijinnLpjniGp. 



7 2 (v) 



1 



-> ->2 
l+S^+g^- 

c 



> 



(1.9 - 27)-n4 npryihiii) 7 2 (^)-fi uipuiuihuijuinipjmGp inhrpuiiphpiil (1.8 - 21)-ni[ inpipufr d(v^) np^fct 1 
uipinuihuijuinLpjuiQ lltig, JiG^iqhu QuiU ipjphjyhpiil (1.8 - 20)-p, iShGp IpiuiuiGuiGp. 



d(v) = d(v) = 1 



GQqq&nnJ 1-24 - (1.9-28)-/; wpqjmGppg hbmGniiS tnp, huiduiduijG (1.1- 20)-/;, uiu/uiquiifhui uip/fiG pGGpgpuij 
huiiSuiljLupqhp[i huipuiphpuilpuG juipdiluiG ■iuijGuil/uiG dLuiipnpjmpjuiG hwq'uiuuipmiSGbpp huiGqpuuiGmd GG qpuiGuiG 
dUuiipnpjmpjmGGhp: 

(1.9 - 28)-p qfipumhpiil (1.8 - 21)-p hpqpnpq huiipiauuipu'uiG iShg iShGp IjuuiuiGuiGp 7 2 (v")-fi uipuiuiliuijuinipjniGp. 

r 2 (y) = — ^^>o 

hull, huiuui&uijG (1.3 - ll)-Ji, puiGp np / qnp&uaqpg Qhpp luhuip t iJiQhQ npuilpiiG tibfrnipjiiiG, hhuiUuipuip (1.9 - 27)-pg 
h (1.9 - 29)-pg iShGp ilhpgGmlpMuiiuhu <uijlpiilpiiG y qnp&uiqpgGhpp liuuJuip IpiuiuiGuiGp hhuikjuii puiQuidUhpp, npnGp 
LnphGgp quiiMui qnpduiqgpg uiuipphpuilihpiL huiiSuip uijumhhuiU lJhQp uijQ iip2in qoqinuiqnp&hfip «<» uuinppQ gnigp^ni[. 





i 






r<(v) = - 


> 

->2 








C 2 


<. 




i 






r<(v) - - 


> 

<_2 
















C 2 









42-86 



© - ITpui^uup Q-njhpp <uipuiphpuilpuG OuipduiuG ShunipjniG - © 



UjGmhhuih (1.9 - 28)-ni[ inpi[iu& npryp^Gbpp uipdhpGhpp inbrpunphpnl (1.8 - 22)-p uhg, uMp IpiuiuiGuiGp 
umGynpjniGGhp, npnGp iSJyui hG pG^iuhu IpuuuijuilpuG v k v ntr|hri U huilpuqpp huipuiphpuilpuG uipuiqnipjuiQ huiiSuip, 
GnijGu[hu h fifyin bG 2uipdipiq ifmpdQualpuQ uiuuGfujp IjuiuuijuiliuiG w ninjin h huilpuqpp uipuiqnipjuiG huiuiup. 



/<(-) = K-) = n(-)(i+4)>° 

7< (w) = P(p) = Yi (w) f 1 + sf-) > 



"buuiGuuqhu (1.9 - 28)-niJ inpihiifr npn2li£Ghpp uipdhpQhpp inhquiqphpi^ (1.8 - 23)-p lltig, uhGp IjuuiuiGuiGp hhinhjuq 
umGynpjniGp, npp huiuiuduijG (pGqq&niu 1-12)-Ji, fifyui t JiG^iqhu quuJiujuiqiuli v huipuiphpuiliuiG uipuiqnipjuiG huiuuip, 
QnijQuihu h 2iupd4nq ihnpdGuilpuG uuiuGpb,h quuJuijuiquiQ w uipuiqnipjuiG huiuiup. 



£uiGp np (1.9 - 27)-n4 h (1.9 - 29)-n4 inpiluid 7^("v)-p h 7j(V)-h uipuiuihuijinnLpjnLGGhpp qpuilpuG lJh&nipjniGGhp 

hG, hhinhuipuip huiu'uiduijG (1.8- 24)-h, limuiujuilpuG w mqpq h huilpuqpp uipuiqnipjuiQ huiuuip uihqh mGhG hhinhjuiL 
um Gynpj ni G Gbpp . 











r 






> 




1 + sf - > 


< 




















+ g^r >0 



























(1.9 - 33)-niJ inpihiii) uiGhuiihiiuuipnipjniGGhpli huiuuilpupqhpp umuigpG uiGhuii|uiuuipnipjuiG qnjnLpjniGpg pfuniiJ t Guih 
hhinhjiu^uaGhuii[iuuuapnipjniGp, npp uiGhpuidh2innipjniGp lJhGp qqquiGp hhinuiquijniiS. 



{:: 


2 C 


|>0 


• I 


cdt + 


\sdx > 




i.l > 
2 4 C ^ 






edit + 


^-,s<£c > 



1.9-31 



1.9-32 



1.9-33 



1.9-34 



CQqq&niii 1-25 - bpb (1.9 - \9)-nU wpUiutr (x' , x') mqpq mnmGgpmpGbpp dbiuipnpjmpjiuG hmiliuuiupniLiGbpp 
ipnfuuipbG oqwiuqnpdhGp (1.9 - 20)-nij hiuiS (1.9 - 2l)-ni[ b IpuiS t[ (1.9 - 22)-ni[ wpi/ui& umuiGgpuipdbpp dbiuipnpjmpjiuG 
huiGimiuipmiSGhpp b ljpuiGp whqiuiipbGp (1.9 - \6)-ni[ inpdiud iSpgiulpujpp hwdwupuimuupjwG uinG^mpjuiG iShp, uiujui iShGp 
GmjGufhu bumwGiuGp (1.9 - 30)-ni/ wpi/ui& puiGuidbbpp: 



(1.9 - 18)-nil h (1.9 - 26)-niJ inpihiic) A h B qnpfruiqpcjGhpp uipdhpGhpp inhnuinphpii[ (1.9 - 16)-ni[ inpi|ui& 
uipinuihuijuinLpjuiG lltig, uhGp i5p§uil|uijpp puinuibniuni huiuiup buinuiGuiGp hbuihjuq puiGuidhp. 



6-=/'(Xo+.?X()X+gX J=f(Xo+^XoX+gX ) = f{X + SX X + gX )=t[X +SXQX+gX j > 



(1.9 - 35)-ml uipijuii) upguiquajpp puinuiqnumL puiGuidhhpp qpijuii) qp^bphGgpuiplhpp inhupnij, IpJiGhG. 



dti 1 = F(dx a + sdx a dx + gdx J = F(dx + sdx^dx + gdx )>0 
db z = F^cCxq + scfx Q ctx + gdx: 2 ^ = F(cfx~o + sifxaitx + gctx~ 2 ^ > 



1.9-35 



1.9-36 



UjdiJ hGpuinphGp, np P q^inpdGualiuiG uiuuGplip K' mqpq h hual|uiqpp pGhpgpui[ hiuiJual|uipqhpp GquiiniJiuiJp 2uapdi[niu t 
huiuuiuiuiiniuufuiuGuipuip u h u uapiuqnLpjnLGGhpnil, puq GmjG ipnpdGuiquaG uuiuGpqp K mqpq h huiquaqpp pGhpgpuq 
huiuuilpupqhpp Gquainuuiup 2iupdilnLiJ t huaiJuiaiuiinuiuIuiuGuipuap w h w uipuiqnipjniGGhpni[: Uj Gnihhuih i[hphp2hpii[ 
(1.8-3)-n4h (1.8-4)-rul uuihiJuiGi[ui& nu^hri h huil|uiqpp uipuiqnipjniGGhpp puiGuidhhpp, pG^ujhu Guih (1.9- l)-nil uipiluid 
G2uiGuil|nnJGhpp h l|ppuinhpii[ npuiGp (1.9 - 35)-p h (1.9 - 36)-p lJhg, ipnpdGuil[uiG i5uiuGpl[p huuJpGpuig IpmS liuuJuijuiliuiG 
uipuiqnipjniGGhprul 2uipduuiG qhuipniiJ uMp upguiliuijpp puinuiljniuni h qpui qp^^npliGghunh huiuuip liuuiuiGuiGp hhuihjui[ 
uipuiuihuijuinipjniGGhpp. 
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♦ &npd GwlpuG dwuGpbp hmdpGpmg 2wpddwG ijbujpm d 



b 2 



F\ i + s-^+g-!^- \\cl 



b 2 = F\ !+,?-§- 



T 

^)(«) 



F 1 +S^r+) 



*\ 2 f «- <- 2 



^j(c?y > o 

^(cV) 2 > 



♦ <Pnp6GwbiuG dmuGpbp biudiujuibuiG ^wpddmG qbwpmd 



rf£ 2 = F^l+i^+g^i^cdVy = f(i+s%- +g^- S j(cetty > 



£uiGp np, huiuui&uijG (pGnqfrniiS 1-12)-p, (1.9 - 21)-m[ U (1.9 - 29)-ni[ mpi[ua& puiGui&utipp £ip2in hG GuiU IpuuuijuiliuiG 
uipuiqnipjuiG (ninjiri Ipim huilpunjip) huiuuip, htunUuipuip (1.9 - 37)-niJ inpipufr piuGuidUp iShg huiipuuuipu'uiG unJhGuiduifu 
linrpSp' (6 2 ), rmuilpuG iShdnipjiiiG t, puq uig qnqiJp pnpip uipuiuinpp^Gtipp, puiguinnipjuiup F qnp&uiqgpg, GnijGu[hu rpiuilpuG 
dhdnLpjniGGhp hG U hhmUuipuip qpuiquiG lJh&nipjniG ujhinp t iJiGp GuiU F qnp&uiqpgp: Puigp rpiuiGpg, puiGp np F 
qnpduiqpgp iSJi nhp ^p IpuiniupnuS iSpguilpuTOp puinuiliniuni puiGuidhhnp. iShg, lJhGp umuiGg pGnhuiGpnLpjniGp IpipgChmi, 
Ipupnri hGp uiquiini[tii npuiGpg pGnniGhpul. 

F = +1 



F-p uipdhpn (1.9 - 39)-pg inhnuinptipiil (1.9 - 35)-niJ uipipui) iSpguilpujpp puinuilpiiunL puiGui&up. iShg, pG^ujhu GuiU 
oquiilhinil (1.9 - l)-p G2uiGuilinnSGhppg, lJhGp ilhpgGuiliuiGuiiqtiu IpiinuiGuiGp. 



b 2 = (cty + s 




~x +g~x 2 = ( c ?) + s(c~t^~x + g~x 2 = 




2 + s 




x~ + gx 2 = (cV) + s(c7^x~ + gx 2 > 



hul| (1.9 - 40)-n4 inpipui) iSpguiquajpp puinuilinium np^^npnGgtiuJlGnpli huuSuip iShGp IpiuiuiGuiGp. 



db 2 = [cd~t ) +s[cd~t )(rf*') + g(d^ y = (erf?) 2 + s(cd~t^(dx') + g(dx~) 2 > 
db 2 = (cdt ) +s(cdJ + g(d*') 2 = (cdV) 2 + s(cd*t^(dx') + gQfx~) 2 > 



"bnijGiutiu F-fi uipdhpp (1.9 - 39)-pg uihrpunptipiil (1.9 - 37)-niJ U (1.9 - 38)-niJ uipipufr uipuiuihuijuinipjniGGtipp lltig, 
JiG^uqhu GuiU ipjphp2tiini[ (1.9 - 27)-p II (1.9 - 29)-p, iShGp lifiguilquijpfi U p.p nJi^hptiGgliuilJi huuJuip liuuiuiGuiGp GuiU 
hhuiUjui]^ puiGuidUhpp. 

♦ <Pnpd GwlpuG dwuGpbp huiiSpGpuig 2wpdduiG ljbiypm d 



♦ <Pnp6GwbiuG dmuGpbp buiduijuibiuG _?iupddwG qhujpmd 
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1.10 - Piugiupdiulj chuiSiuGiut[]i U Piugiupdiulj UpiuqnipjiuQ UiuhiSiuGniiSp. 
U Piugiupdiulj UpuiqnipjiuQ QUiuijinJunipjiuQ ^milmuiupnuSGbpp. 

chuuuiGuiqp iSJi Junphpruuilnp 4 ) t lc lt ll l ul 4 ul Q Qpumjp t, npp uinuipl[uijuil[uiG pupnGniup 2uiin IpupUnp t fi2QPt lm 
^pqpquilpuG inhunipjniG Ipiimnghpn huiuuip: frpuuqhu, duiuuiGuiqp huiulpugnqnLpjuiG uuiupG pumumuiuppuiquiG U 
qhGuuipuiGuilpuG uninhgniuGhpp hhGg 20-pn ruupp uqqppG ipnfuuippGilhgpG uujtqp 2iuin duiuuiGuil[p pGmjpp ;ppqp4uiquiG U 
puiGuiquilpuG hhinuiqninuuiup, npp nuppuqp uipqjniGpp huiGqpuuiguiG duiiJiuGuiquainiupui&nipjuaG huiinnLq 
huipuiphpualpuGnipjuiG U pGnhuiGmp huipuiphpuiquiGnLpjuiG inhunipjniGGhpp uinnqfrnLup: 

Uju puidGniu uhGp quuihiSuiGhGp U qpGGuipqhfip 3}pqpquijp huiuuip 2uun Ipuphnp' puiguipduib dwiSuiGuibp 
huiulpugnqnLpjnLGp: llj GmhhuiU oquiuiqnpfrhpiq' puiguipdiuli duiuuiGuilip quiquiipuipp, ujmu JbliqhquilpuG uh&nipjniGGhpp 
huiuuip hu uhGp huuihuuiGhGp pphGg huuSuipdhp puigiupduiq uh&nipjniGGhpp: 



UiuhiJujQnuJ 1-4 - £uiGp np, huiduiduijG (1.9 - 40)-/z, bpbm ujwuiuihwpGbpp dppb bquid dppuibuijpp puinuibmupG, 

pnmp pGbpgpuii hiuiSiulpiipqbpmiS (niqpq pb huibuiqpp) huiumiuuiniG db&nipjmG t, hbmbiupwp uijq ipiuump dbq hni2nid t np 
dbGp liwpnq GGp uuihdiuGbi puiguipdiuli duiduiGiul/p hiuubiugnqmpjmGp, npp limGbGui GmjG dbdmpjmGp pnpip pGbpgpuii 
huiduibuipqhpmd (mqfiq pb huibuiqpp), b ujjG dbGp bG2uiGwbbGp T-nU: Ujuu/pund puiguipduib duiduiGuil/p b pp 
qp$>$>hphGgpuim dbGp buuihduiGbGp hbuibjuii bbpuj. 




Oquiilhpu[ (1.9 - 40)-ni[ h (1. 9 - 41)-ni[ uipi|ui& puiGui&hhppg h (1.10- l)-nij inpihiii) uuihuuiGniuhg, puigiupduiq 
duuiuiGuilip puinuiqnium h hp qp^^hphGgpuip^ huiuuip uhGp quuiuiGuiGp hhuihjuq uipuiuihuijuinipjniGGhpp. 

♦ K b K mqpq pGbpgpuii huiduibuipqbpmd 

7 1,7 ~>' 2 1 -»'-»' 1 ->'2 -> 2 1 ->-> 1 _>2 

T 2 = -i-ti 1 = t +S-jrt X +g\x =t + S-jrt X + g\x >0 

c c c 



dT 2 



Ardb 2 = dt + s-^-d~t dx + g-^-dx 2 = dt + s-^-dl dx + g-^-dx 2 



♦ K b K huiliuiq[ip pGbpgpuii huiduibuipqbpmd 



7 1,7 <- 2 1 <-<-' 1 «-'2 <- 2 1 <-<- 1 <-2 

T 2 = -\b 2 = t +sjrt X +g-^X = t + S^rtX +g~ L rX > 

c c c 

dz 2 = \db 2 = d*t 2 + s^it dx' + g-Krdx' 2 = it^ + s^rdtictx + g-Krdx 2 



t^ulj ipnp&GuilpuG uuiuGpljp huiupGpuig l)uiu quiuuijuiquiG uipuiqmpjuiup 2uipduuiG qhuiphpp huiuuip oquujhpiil 
huiuuiuiuiuiuiuJuuiGuipuip (1.9 - 42)-n4 U (1.9 - 43)-nq' uipiluid puiGuidUhppg, uhGp puiguipduil[ duiuuiGuil|p U pp 
qp^^nphGgpuipi huiuuip quuiuiGuiGp GuiU hhuiUjui^ uipuiuihuijuinLpjruGGhpn. 



♦ 0npd GuibwG rfuiuGpbp huuSpGpuig 2uipdiSuiG qbuipm u~ 



♦ <PnpdGwbuiG rfuiuGpbp buirfuijuibuiG ^uipdduiG qbujpmd 



dT = y h= l^f7g~^(dV) = ji +s Jt +g >£(d7') = ji + .4 + g^(d*r) = Ji +s f +g ^(dt) 
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GQqq&nnJ 1 -26 - £mGp np dbGp umhdmGbgpGp pmgmpdmb dmdmGml/ nmul/mgnqmpjniGp, npp mGp GmjG uipdhpp 
pnpip pGbpgpwi Iimdmbmpqbpnid (niqpq pb hml/rnqfip), uju/iu iuGhpwdb2in t np dpG^b mjdiS dbp oqmmqnpdmcr t' b t 
dwiSuiGmbp uiuippbpbGp Gnp Gbpdmddmd pmgmpdmb dmdmGmbpg b qpui hiuiSiup, uijumhbmb, dbGp mjG 1/mGi/mGbGp 
mbqmbmG dmdmGml/ : bi pGju/bu uipqbG dbGp qpmbGp, mbqmbmG dmdmGml/p muippbp t n± dfimjG ppmp Gl/mmdmdp 
hwpwpbpmbwG 2mpddmG ifbp qmGdnq fiGbpgfimi hmdmbmpqbpmd, mj[ wjG muippbp t Gwh mmpmdmpjmG hmjbmijpG 
mGqpmqmpddmd pGbpgpmi Jimdmbmpqbpmd, pG^p dbGp duiGpuiduiuG ^mpmqpbi bGp (1.8) pwdGmd: 



UjQnihhuiU oqinuaqnp&hinij (1.9 - 30)-ni| npn2i|uid <uijliual|uiQ qnp&uilipgGhpp puiGiu&Uhpp u U w (mn]iri U 

huilpjanjip) uipuiqnipjniGGtipp. huiiSuip U inhnuiqphpiq qpuiQp (1. 10 - 5)-h iltig, iShGp IpiimuGuiGp puigiupduili U inhrpulpuG 
duiiiuiGuil[p qp.^pJptiptiGgliuip'ihpli tffigU hrpu& hhinUjuiL uinGyiipjntGGbpp.. 

J it' = 1 - 1 - L 



dz = 



-dt = 



-dt = 



-dt 



/<(") r<00 7<0O r<(w) 

(1. 10 - 6)-nq inpihiii} huiipjiuuipmu'lig uMp Ipjjpnq hGp uinuiGuq Guih hhinUjuiL umGynpjnLGGhpp. 



dt 
dz 

,->' 
dt 

dz 



r<(«) 



dt 
dz 

dt_ 
dz 



r<(w) 



"biiuiGuiiqhu (1. 10 - 6)-pg IponS (1. 10 - 7)-fig tihGp Ipupnq hGp uinuiGuq Guih hhinUjuiL uinGynpjnLGGhpp. 



dt 
j— 
dt 

,->' 
dt 

dt 



dt 

it 

.— > 
dt 

,->' 
dt 



u00 



bplpii inhuuilifi dunSuiGiuliGhpp qnjnipjuiG ihuiuinjig hhinUniiJ t np iqhinp t qnjnipjniG mGhGuiG Guih hplpii inhuuiljh 
uipuiqnLpjmGGhp, uipuiquigniuGhp h pGnhuiGpuiiqhu iqhinp t qnjnipjniG mGhGuiG hpbni inhuuil[p dmuuiGuilifig lpujiii[ui& 
IppqpliuilpuG uh&nipjniGGhp' mhrpulpuG U puiguip&uil]: ^hinkuapuip <uijl]uilpuG huapuaphpuilpuGnLpjuiG huiinnili inhunipjuiG 
lihg 2 mm IjuipUnp t inuipphpuilih^ h huinuil) uiuhiSuiGh^ inhnuiliuiG h puiguapduil) i|>}iq[il] uxl] ui Q uhfrnLpjniGGhpp: Ujq 
Guiuiinuihnil guiGlpnguid piugiupduui ^JiqjiljuilquiQ tfh&nipjuiG hunSuip iShGp Ipoqinuiqnp&hGp «p» uumppG gnigp^, npiqhuqji 
uiuipphpuilihGp puigiupduili ;pliqlitluilpuG uhfmipjnLGGhpp hunSuiupuinuaufuuiG inhrpulpuG ^hqlitluilpuG uhfmipjnLGGhppg: 

UiuhiJujQnuJ 1 -5 - 0npdGml/mG duiuGpbfi uiGgmd diuGwupuphp £iuipp pum dfiiudnp uihqiubuiG diudiuGiubp dbGp 
IpuGdwGbGp inhquilpuG uipuiqmpjmG, pub ipnpdGuihiuG duiuGphp uiGguid tfiuGimiiiuphp ^uidip pum dpmdnp puiguipdml] 
dwdmGwlip dbGp GuiGduiGbGp pwgwpduib uipuiqnipjmG: hduiGmu/bu dbGp buipnq bGp uuihdmGbi Guib mbquibmG b 
pwguipdml] mpmquigmdGbpp: ^bmbmpuip, dmp6Guil]mG duiuGpljp npmbuimbu ppuippg muippbp mju hpl/ni 
uipuiqmpjmGGbpp b uipuiqmgmdGbpp K' b K niqpq b huibmqpp pGbpgpmi huiduibmpqbpmd dbGp buipnq bGp uuindmGb[ b 
G^wGwbhi hbmbjmi bbpm. 



♦ K b K niqpq fiGbpgpui[ hmdmbuipqbpntd 
SbquibmG bmd hjmmnGjuiG uipuiqnipjmG 
SbquibmG bmd hjmmnGjuiG uipuiqmgmd 

fimgmpduib uipuiqnipjmG 
Pmgmpduib uipuiqmgmd 



u = 

dt 

~l! _ du 
dt 

u - 

" p ~ dz 
7> du„ 



dx 
.— » 
dt 

dw 

dt 

_ dx 
dz 

dw P 

" ~dV 
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♦ K L K hiulpuqpp pGbpgpuij hiudiulpupqbpmd 



SbqiulpuG Ipiirf "bjmmnGjiuG uipiuqmpjmG 


=> 


*— 

u = 


(fx 
,<-' 


u 


*— 

w = 


(fx 








dt 






it 


SbqiulpuG IpuiS hjmmnGjiuG uipiuquigmd 


=> 


< 

b = 


du 
,<-' 


u 


*— 

a = 


dw 
,<— 








dt 






dt 


Puiguipduil] uipiuqnipjmG 


=> 


<— 

Up 


_ (fx 
dt 


u 


w P 


_ 

dr 


Puiguipduil] uipiuquigmiS 


=> 


b P 


(fu P 

~ ~dT 


u 




dwp 

~ ~dT 



1.10-10 



UjQnihhinU puiguipduili duiuuiGuilip rfr np^JphphGgpuiiJi uipinuihuijinnipjniGp (1. 10 - 6)-Jig inhrpunphpul (1. 10 - 9)-Ji h 
(1. 10 - 10)-p ilh§, hG^iqhu Guih oquiilbpiil inhrpulpuG uipuiqnipjniGGhpli (1.8 - 3)-niJ h (1.8- 4)-niJ uipihiii) umhuuiGniuGhplig, 
uhGp b,uuiuiGuiGp puiguipduil) uipuiqnipjuiG h inhrpulpuG uipuaqnipjuiQ uhgh hrpufr Ipuiqp K' U K mqpq h huilpnqjip 
hGhpgpiiq huiuuil|uipqtipnLu. 



K h K pGhpgpuq huiuuiliuipqhpmu 
< — > 

A - II A" pGhpgpuq huiuuiliuipqhpmu 



7< (" ) i 
7<(w)> 



1.10-11 



UiuhiJujQnuJ 1-6 - (1.10-9)-m/, (1.10- l0)-m/ uuihduiGduid 6(1.10 - \Y)-nd mpduid puiguipduil] lupiuqmpjmGGhpp 

ppiubuiGmd huiGqpuuiGmd bG puiguipduil] uipiuqnipjmG inuipui&uibiuG piuqiuqppjGhp bpb^uiip duiduiGiubuiwuipuidmpjuiG 
tlbp: ■ibwhiupiup, (1. 10 - W)-pG hmiSmGiSiuG, dbGp biupnq GGp umMiuGbi Gmh pnpdGuibiuG duiuGpbp piugiupdwl] 
ujpiuqnipjwG pduijpG puiquiqpp^Gbpp K' b K mqpq b hiulpuqpp pGbpgpiui hiudiulpupqbpmd hbinbjiui bbpig. 



K h K JiGhpgpuq huiuuilpupqhpnLu 
< — > 

K h K hGhpghuiL huiuuilpiipqhpniu 



(fx a 

~dT 

(fx~Q 

dT 



/<(") C 



dx 
~dT 
dxp 
dr 



7<("> 

7 A (w)c 



hdiuG dLnil dbGp buipnq GGp uiuhdiuGb[ Gmh K' h K mqpq pGbpgpiui hiudiulpupqbpp dpph puiguipduil] 
huipuiphpiulpuG uipuiqmpjmGGhpp pi[wjpG L uiuipuiiruihuiG piuqiuqpp^Gbpp hbinhjwi bbpw. 



flLqhri puiguipduili huipuiphpuilpuG uipuiqmpjniQ 

f 7 p = 7<00 c 

| v f = r<(v)v 



•iuilpuqlip puiguipduili huipuiphpuil[uiG uipuiqmpjniQ 

J Vp = 7<(V)c 
1 V P ^ 7< (V)V 



1.10-12 



1.10-13 



Oquiq'hmil (1.9 - 31)-m[ h (1.9 - 32)-m[ inpi[ui& IpiiuuijuilpiiG mqfiq h huilpiiqpp uihquilpiiG uipuiqnipjniGGhpp ujigh 
qnjmpjniG mGhgnq uinGynpjniGGhppg, pG^ujhu Guih oquu[hpiil ^uipdipiq q^npdGuilpiiG uuiuGplip Ipuu huipuiphpuil|uiG 
2uipduuiG (1. 10 - 1 l)-ml, (1. 10 - 12)-ni| h (1. 10 - 13)-n4 uipihuc} puiguipduili uipuiqnipjniGGhp|i pihujfiG h uiuipuiduiljuiG 
puinuinpp^Ghpli uuihuuiGmuhg, uhGp l|uuiuiGuiGp huiliuinhp puiguipduili uipuiqnLpjniGGhpp pipJijpG h inuipui&uil[uiG 
puinuinpp^Ghpli h.uiuip huiuuiuiuunuiuJiiuiG nu^hri puiguipduili uipuiqnLpjnLGGhpp piluijpG h inuipui&uil|uiG puiquiqpJi^Ghpp hhin: 

♦ Puiguipduil] hiupiupbpuibiuG lupiuqnipjuiG (mqpq b hiulpuqpp) piuqiuqppjGbpp rfpph 



f «_<> ->o , -> 




_,0 <-0 <- 


J Vp = Vp + .SVp 
1 <— -> 


bunS < 


Vp = Vp + SV p 
— > <— 


Vp = -Vp 




Vp = -Vp 



1.10-14 



♦ UiuuGfibp puiguipduil] lupiuqnipjuiG puiquiqppjGbpp buiwp K h K pGhpgpui[ hiudiubuipqbpp dftpb 





^0 _> 










= » p + Slip 


lluiiS 


"p 


— U p ~\~ S U p 




> 

= -lip 




^ T?p 


<— 

= -u P 



1.10-15 
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♦ UluuGtilili puiguipdiub uipuiqnipjwG puiijuiijpfijGbpp buiu/p K b K fiGbpgfiui[ hiuiSiubuipqbpp iSppb 





-»° , -» 






<-0 <- 




= lf p + SWj, 


bun! < 




= W p + iWp 




= -Wp 


^ Wp 


= -Wp 



1.10-16 



CQqq&niii 1-27 - 4wiiw6wjG (1.2- 1)-/?, (1.3-11)-/?, (1.8-8)-/;, (1.9 - 33)-/? 6 (pGqqdmiS 1-12) -p, pG^igbu Gmb 
hmdmdmjG (1. 10 - 9)-/7# if/^/i (1.10 - 16)-^ umMiuGUiud U ummgUuid pnpip pmGmdbbpp, dbGp mniuGg pGqhiuGpmpjiuG ijbii 
ifbijuiGjb[m Ijiupnii bGp pGrpiiGbi, np IpuiSuijwlpuG mbqwlpuG uipuiqnipjwG b IpuiSuijiubuiG puiguipdiub lupiuqnipjwG pUiujpG 
It muipuicfuiljuiG piuqiuppfoGhpp huiiSuip mbqp mGbG hbinbjuii u/uijduiGGbpp. 



w = w > 
■ P = w P > 



->o 

Wp = 



l + ,f 



< 



v?p = w° > 



Wp + swp > 



1.10-17 



UjcM puiguipdiuli uipuiqnipjuiQ pihiijpG U uiuipui&uil|uiQ puiquiqpp^Gtipp huuSuip uipinui&tiGp npry hhuiuippppp 
puiQuidUhp: 1-pui huitfuip oqinip\ipu[ (1.8 - 24)-ni[ inpi|ui& puiGuidupg U (1. 10 - ll)-nil inpipiii} puiguipduil) uipuiqnipjuiQ 
miupuifruilpuG puiquiqpp^p uiuhu'uiGniu'lig, quuJuijuiquiQ w uihquilpuG uipuiqnipjuiQ huiiJuip iSbQp quuiuiQuiQp htunQjuq 
puiGuidUp. 

„,2 



7<(w><(w) 



l 



l 



> o 



l 



. WW 
„2 



ImjIj (1. 10 - 18)-pg htunLniiS t, np puiguipduili uipuiqnipjuiG uiuipuiduiquiQ puiquiqpp^Qhpp iqtunp t puiihiipuiptiG 
htunLjuq upujuiuGliG. 



Hr < 1 



UjQnihhuiU oqinuiqnp&tipiq' (1.9 - 27)-niJ U (1.9 - 29)-niJ uipihiifr <uijquil|uiQ 7^ qnp&uil|gp puinuilpiiuni puiGuiduhpp 

IjuuJuijuiquiQ w uihquiquili uipuiqnipjuiQ huiiiuip, (1. 10 - ll)-nij U (1. 10 - 12)-niJ inpipiii} puiguipduil) uipuiqnipjuiQ 
uiuipuiduiliuiQ Q pihiijpG puiquiqpp^Gbpp uuihu'uiGniu'Gtipp, pG^iqhu QuiU (1. 10 - 19)-ni[ inpihud uiGhuiipiiuuipnipjniGp, lJQQp 
<uijliuiliuiQ 7^ qnp&uiljpgGtipp huitiuip buinuiGuiGp hhuiUjui^ puiQuidUhpp. 

























1 -><> 

■c w ? = J 


i-C- 


4 > c 2 


1 t ^p 

2" ? C 


= A(w P )- 


1 . w P 

2' S C 


> 


< 




















r<(w) = 


1 <-° 

T w v = J 




4 c 2 


+ 2' S C 


= A(w P ) + 


1 . W P 

2 4 C 


> 





















(1. 10 - 20)-p ilhg lJQQp puinuil|niuli uipuuiinp Q2uiQuil|tigpQp A (puupqui) inumni[ U npp, huiuuiduijG (1. 10 - 19)-p, 
puiUuipuipniu t hhuilLjui^uiGhuii[uiuuipnipjuiQp. 



A(w P ) 



l-fe-K>3->i|'^ 



Oqinq^piq^ (1.10- 20)-fig lJQGp Ipupnq hGp npn2tq puiguipduili uipuiqnipjuiQ niqjiq U huiquiqlip piJuijpQ puiquiqpp^Qhpp 
uipuiuihuijuii[ui& puiguipduili uipuiqnipjuiQ uiuipui&uil|uiQ puiquiqpp^Gtipnil hhuiUjuq qhpu]. 



A(w P )-i-^ 



A(w P )+ \s- 



c > 



c> 



"bnijGiqhu oquiq'hpi^ (1. 10 - 1 l)-pg U (1.10 — 20)-pg, uhQp 1juiuuijuiI|uiQ uibquiquiQ uipuiqnipjuiQ huuSuip Q puiguipduili 
uipuiqnipjuiQ inuipui&uilpuG puiquiqpp^p hunJuip IjuuiuiQuiQp hhuiUjuipi ipnjuuiquipd uinQ^nipjniQQhpp. 



1.10-18 



1.10-19 



1.10-20 



1.10-21 



1.10-22 
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7 4 (w)> 



1+5- 



y A(wp) - ^s-f- 



1.10-23 



GQqq&nnJ 1-28 - (1. 10 - 2l)-ni[ wpdiud A qnpdiubgp rfbp dbGp ^bGp oqwiuqnpdhi GbhumpuihiuG G^uiqpmpjmG, 
npndhbmb wjG pum piugiupdiulj uipuiqmpjiuG muipuicnuhiuG puujuujppjp qmjq $>mGligpui t b hbinhuipuip, hwdwdwjG 
(1. 10 - 16)-/?, iIGmdt GmjGp: 



bi qhpgmiqhu, IjiuiSuijuiljuiG v, u U w uihipulpuG uipuiqnipjniGGhpli huiiSuip oquii[hpiil (1-9 - 27)-niJ h (1.9 - 29)-niJ 
uipihui) •NUijlpuljuiG J ^ qnp&mliyt 1 pumuibniuni puiGuidhhppg, pG^iuhu Guih oquii|hpiil (1. 10 - ll)-ni|, (1. 10 - 12)-ni[ U 

(1. 10 - 13)-niJ uipihuc) puiguipduil) uipuiqnipjniGGhpli pihujliG h imupuifruiliuiG puiipunpp^Ghpli uuihu'uiGniu'lig, iShGp 
llunJuijuilpuQ puiguipduil] uipuiqnipjuiG punpunpp^Gbpli huiiSuip liuinuiGuiGp hhinhjuiL qhqhgpli puiGuidhp. 



/->0N2 _>()_> -,2 A-<>\ 2 , <-(><- , /«- \2 



1.10-24 



fmlj (1.8- 33)-p ilhg Ijppuinhpiil (1. 10 - ll)-mi, (1. 10 - 12)-ml U (1. 10 - 13)-nil uuihuuiGilui& puiguipduil] 
uipuiqnipjniGGhpli pihujliG U uiuipui&uil]uiG puiquiqpp^Ghpp uipuiuihuijinnipjniGGhpp, JiG^iqhu GuiU Ijppuinhpiil (1. 10 - 14)-ni[ U 
(1. 10 - 16)-n4 uipihufr uinG^nipjniGGhpp, iShGp buuiuiGuiGp puiguipduil] uipuiqnipjniGGhpli uiuipphpmpjuiG pihujliG U 
uiuipuifruilpuG puiipunpp^Ghpli dlouitinlunipjuiG huuluiuuipniu'Ghpp. 




1.10-25 



"bihuduiupiu (1.8-34)-p ilhg lippuinhmil (1. 10 - ll)-ml, (1. 10 - 12)-ml U (1. 10 - 13)-ml uuihuuiGilui& puiguipduil] 
uipuiqnipjniGGhpli pihujliG U inuipui&uil]uiG puiquiqpp^Ghpp uipuiuihuijinnipjniGGhpp, JiG^iqhu GuiU Ijppuinhpiil (1. 10 - 14)-ni[ U 
(1. 10 - 15)-n4 uipihufr uinG^nipjniGGhpp, iShGp buuiuiGuiGp puiguipduil] uipuiqnipjniGGhpli qniiiuipp pihujliG U uiuipui&uil]uiG 
pujipunpp^Ghpli dUuntinJunipjiuG huuluiuuipniu'Ghpp. 



1 /-_»o-»o -> \ 

1 A-o-> , -»0-> \ 
= f{ v v u v + "p v f ) 



<_o i A-0<-0 <- <- \ 

W P = c C v p"p "£ V p"p ) 

<- i a->°<- , «-°«- "\ 

W p = -±-f VpMp + i< p V p ) 



1.10-26 



UjGnihhuih (1. 10 - 25)-n\[ h (1. 10 - 26)-ni[ uipihu& ninjii] U hiulpuqpp piuguipduili uipuiqnipjniGGhpli uiuipphpmpjuiG U 
qmiiuipp uiuipui&uil]uiG puirpunpp^Ghpp uipuiuihuijuimpjniGGhpli iShg uihquiqphpul (1. 10 - 22)-niJ uipijuii) puiguipduil] 
uipuiqrupjuiG mufiri U huil)uiqpp piluijfiG puirpuruip^Ghpli uipuiuihuijuinLpjnLGGhpp huuSuiujuiuiuiuJuuiGuipuip v, u U w 
uipuiqiupjiuGGtipp huuJuip, iShGp mrpiri U huiljuiqpp puiguipduil] uipuiqnipjniGGhpli inuipuifruilpuG puiriuinpli^Ghpfi 
uiuipphpmpjuiG U qnnJuipJi huiiSuip liuuiuifiuiGp QuiU hhinkjui^ puiGuidkhpp. 



r T?p 


= A(vp)w P - A(w P )7p 


U 


J tip = A(vp)tvp - A(wp)v" P 


\ ^p 


= A(vp)T?p + A(«p)"vp 




| w P = A(vp )*u f + A(u f ) Vp 



1.10-27 



"biiuiGuiujtiu (1. 10 - 25)-niJ U (1. 10 - 26)-niJ inpijuii) mqpq U hiuliuinfip puiguipduilj uipuiqnipjniGGhpli uiuipphpmpjuiG U 
qmiiuipp pi[uijpG puiquiqpJi^Ghpp uipuiuihuijuinipjniGGhpli iShg inhquiqphpiq (1. 10 - 22)-niJ inpquii) puiguipduil] uipuiqnipjuiG 
mqpq U hiuliuiqfip pi[uijpG puiquiqpJi^Gtipp uipuiuihuijuinipjniGGhpp huiiJuiupuuiiuuJuuiGiupuip v, u U w uipuiqnipjniGGhpli 
huuSuip, pG^ujhu Guih l)hpuinhpiq (1. 10 - 27)-niJ uipijuii) huuSuiujuiuiuiufuuiG puiguipduilj uipuiqnipjniQQhpp uiuipui&uiljuiG 
puiquiqpp^Ghpp, iShGp IjuuiuiGuiGp A qnpduiliJigGhpli hhuiUjuq dkuuJinJunipjuiG puiGuidUhpp. 
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A(« P ) = A(v P )A( Wp ) + (g- W)^- 



A( Wp ) = A(v P )A(«p)- (g- ±s*)l£p- 
4 tr 



1.10-28 



UjchJ npiuhuqh <uijliiulpuQ liuipuiphpuiliuiGnipjuiu huiinnil] inhunipjuiG (1.8- 25)-nil U (1. 8 - 26)-nil uipihiii} nin]it\ h 
huilpiiruupd dhuutinJunipjuiG huuhiiuuipniu'Ghpp uipinuihuijinhGp v P piugiup&uili huipuiphpiulpuQ uipuiqnipjuiu'p, uiiuui npui 
huuSuip uiGlipuidh^ui t np uhGp v huipuiphpiulpuQ uipuiqnipjuiG huuSuip oquii[bGp (1.9 - 31)-nil, (1. 10 - 17)-ni[ h 
(1. 10 - 20)-n4 uipihufr puiQuidhhplig, hG^iuhu Quih oquuJhQp (1. 10 - 13)-ni[ inpi|ui& puiguipduil) huipuipapuilpuG uipuiqnipjuiQ 
puiiuunplyGtipli umhu'uiGniu'Jig: Ujuiupunil uhQp IpjuiuiGuiGp ^uijliuiljuiQ huipuiphpuiliuilinipjuiQ huiuinil] uihunipjuiG 
dhuuhnjunipjuili huuhiiuuipniu'Gapp uipinuihuijinihiifr puiguipduili huipuiphpuiliuiG uipuiqnipjuiiJp: 



♦ 4iujbiubiuG dLiiuipnpjmpjwG hiuiliuuiupmrfGhpp K h K mqpq pGhpgpmi hiurfiuliwpqhpli rfpph 



fliujiri dhuuhnJunipjniQlihp 


•iuilpjjiuupci dhuuhnJunipjniQQhp 




r 

t = 


A(v P ) + |^ 


-» ~V V _> 

t +g-l r x 


r 

~t = 


A(v P )-|^ 


t -g-^x 
cr 


•< 






u < 








~x = 


A(v P )-i^ 


X - Vp t 


> 

x = 


— » - 

A(v P ) + i,s-^ 


->l -> ->' 

X + Vp t 

















1.10-29 



♦ <ZwjbwbwG dhiuipnpjmpjuiG hiuijiuuiupmiSGbpp K b K huiuiuqpp pGbpgpmi huiiSuiuuipqbpp dppb 





flruhil duuuhnJunipjiiiGGhp 


•Niulpiinuipd dhuuhnhinipjniQQhp 


< 


r 

t = 


A(v P )-|^ 


<- "?p <- 
t -g—tfX 

u < 


<— 

t = 


A(v P )+|^ 


<-' "i?p <_' 
cr 




x = 


A(v P ) + \s^- 


X + Vp f 


<— 

x = 


A(v P )-i^ 


X 7 - "?p t 

















1.10-30 



"biiuiG dhrul uhQp Ipupnti hfip <uijliuil|uiQ huipuiphpuilpjiGnipjuiG huiuinili inhumpjuiu (1.8- 27)-niJ h (1. 8 - 28)-nil 
uipihiifr dhuujinhinipjuili huuhiiuuipniu'Gapp uipuiuihurjuihi v f piugiup&uui huipuiphpuil|uiQ uipuiqnipjuiiJp: 



♦ 4uijuiulpuG dbmipnpimpjmG Iiiui/iuuiupniGGbpp K b K pGbpgpui[ hiuGiubwpqbpp ilpph 

' 1 



t 



< 



A(v P )-l^ 



A(v p )-i^ 



t + 



sA(vp) + I 



X + V, t 



1.10-31ui 



♦ <ZwjhwbwG dhwipnpjmpjuiG hiuijiuuiupniiSGbpp K L K pGbpgpuii hiuiSiulpupqbpp iSpph 



A(vp) + \s-^- 



t + 



, S A(vp)-(g-|. S 2 )^ 



A(v P )+|^ 



Vp 
2 " C 



X - Vn t 



1.10-31p 
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♦ ^wjhiubwG dbuiipnpjmpjuiG hiudiuuiupmdGbpp K b K fiGbpgfiuii hiudiulpupqbpp dppb 



A( V p) + ~2 S ~c~ 



A(v P ) + |^ 



*A(v P )-(g- V) 



2 4 > C 



1.10-32ui 



X - V, t 



4iujhiubiuG dbuiipnpjmpjwG hiudiuuiupmdGhpp K b K pGbpgpm[ hiudiulpupqbpp rfpph 



A(v P )-i S - 



2 ' S C 



f + 



1.10-32 P 



X +v,( 



CQrj.q&niu' 1-29 - (1 .10 -29) -nil L (1 .10 - 30)-nd mpdiud -iiujlpiihiuG huipuiphpiulpuGnipjiuG huimmb mbumpjuiG 
huihiuqiupd dbiuipnpinipjiuG huiiluiuuipmilGbpp dbGp hiupnq bGp umuiGiui mqpq dbiuipnpinipjiuG huiduiuuipmdGbppg 
ipnpjbind v P puiguipduik hiupiupbpuihiuG uipuiqnipjwG GjiuGp: hdiuGuiu/bu (1. 10 - 31p)-nd b (1. 10 - 32p)-nd wpdiud 
■iuijhiubwG hiupiupbpuihiuGmpjuiG hiuwmh uihumpjiuG dbiuipnpinipjiuG huiduiuwpmdGbpp iShGp hiupnq bGp uwuiGw[ 
huidunqiuuiiuupjuiGuipuip (1. 10 - 3\xu)-nd b (1. 10 - 32va)-nd mpdwd dhuiipnpjmpjwG hwiluiuuipmiSGhpfig GmjGuibu ipnpjbind 
~v f pwgwpdiub huipuiphpiulpuG uipuiqmpjiuG G^uiGp: PGju/bu Gwh ^dnnuiGiupid pnpip qbiqpbpmd puuiquidnp 
uiniuGgpuipdhpp qiupdGbi uiGpjuiq h huipiuniubp ' uiGpjuiq uiniuGgpiupdbpp qiupdGbi pnuqiudnp: 



Uju puidQJi ipjpgmiS, npiqhu hhuuuppppp oppGuili, pGGuipbhGp K mqhq pGhpgpuq huuSuilpupqniu' a hiuuiniuinniG 
uihquilpuG uipiuquigniu' niGhgnq ipnp&GiulpuG uuiuGphip 2uipdu'iuG hGuipuiipipnipjniGp: <iuuuiuiumiG uihquilpuG 
uipiuqiugniunil 2uipdu'iuG qhiqpniiS, huiuuidiuj G (1.8 - 3)-p, ipnp&GiulpuG uuiuGJilih inhrpulpuG uipuiqnipjniGp IpJiGfi. 

w = ~a t 

(1. 10 - 33)-pg hhinUniiS t, np ihnp&GiulpuG uumGphip inhrpulpuG uipuiqnipjniGp uiGilhpg lSatJuiGnuJ t, hhuilaupuip, 
hunSui&uijG luugnpq puidGJi (1.11 - 81)-p, hiuuiniuinniG inhrpulpuG uipiuqiugniunil 2uipdniiS hGuipuiipip t hph 
dwu'iuGuilpuuiiupuifrnipjuiG s l ^ hiuuiniuinniG qnp&iulihgGhpp iSpiuduiuuiGuili puiihupuiphG hhuihjuq iqiupSiuGliG. 



s > 



8>0 



1.10-33 



1.10-34 



1ml) hph dunJuiGuiliuiuruipui&nipjuiG lpurmigi|ui&pp pGmpuiqpnq s h g hiuuiniuinniG qnpfruililig Ghpfig npht iShlpr tJiQJi 
puiguiuuil)iuG iJh&nipjniG, uiiqui huiuuiuiuiniG uihquilpuG iupuiquigniu"ni[ 2uipdmlS liGiupuiiprp it: 

UjdiJ oqini[hpri[ (1.10- 11 )-ni[ U (1. 10 - 12)-ni[ uuiliiSuiGquii} puiGuidhhpfig U uijGuihq uihquiqphpiq uihquiliurG 
urpuiqnipjuiG (1. 10 - 33)-ni[ inpi|ui& uipuruihurjurnipjniGp, iShGp huiuuiuiuiniG uihquilpuG uipiuquigniu'ni[ 2uip<J4 ni l 
ipnp&GiulpuG uuiuGphip puiguipduil) uipuiqnipjuiG pipjijpG h iniupiu&iul|uiG puiquiqpp^Ghpp liuuiuip IpiuiuiGuiGp hhuihjuq 
piuGiudhbpp. 

1 „ 



r<(w)v 



l+s 



a t 

c 



+ 8 



a t 



1.10-35 



a t 



a t 



+ 8 



->2->2 

a t 



CQrj.q&mu' 1-30 - UbGp uij[bu jbGp guiGhuiGmd [unpiuGuii uipuiqwgmdnd 2uipddnq dinpdGiubwG dwuGfibli 2uim wp 
qwpdiuGwhpui2 huimbmpjniGGbpJi dbp, npndhbinb qpiuGp dbGp feiupiuqpbGp dbp hiugnpq hnqdiudmd, npp pipd Gdjipduid 
IppG/i mqmm Ipud mdiuj/iG qui2uimd qmGdnq dwuGpuji Ipud dwuGfibGbp/i hiudmpjdpp 2uipddwG hbwwqnwdwGp (4wjlpubwG 
huipuiphpiulpuGnipjiuG dbpuiGplpu): Uju dinpp oppGuiund dbGp upupqwiqbu giuGbwgwGp dfiwjG G2b[ pb fiG^piuG pGwbiuG 
diuGmiguiphnd uuiiugiuGp (1. 10 - 35)-nd inpdmd piuGmdbp, npp uipqfi hwpwpbpiulpuGmpjiuG inbumpjwG qiuuuiqppbpmd 
«qnipu t pbpdmd» uifiupupuipmpjuidp (uil/Gpuippui/pG JiuiGquwp fiGbpgpui[ hiudiulpupq b uiJ[GJ, npndhbinb jbG hiupnqiuGmd 
muippbpuihhi mbqwlpuG b piugiupdwh uipuiqmpjniGGhpp: 
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1.11 - <lujLiluI|luQ <iup.iupbpiut[iuGnipjiuG 4,iuuinit[ SbunipjiuG 
UniuQdQiuhiuuinili 'l-tiujpbpp 

•iwjlpulpuG huipiuphpuiliuiGnLpjuiG hiuinnili inhumpjuiG hpGq uinuiQdQuihuiinnLli ntnqptipp uipdh huiGquiUuiGnphG 
pGGuipqhi; Uhui uajq uinuiQdQuihuiinnLl| rjhuiphpp 1|uiJii4uj& s U g qnpduiliJigQhpli hhinUjiu^ uapdhpQhpJig. 





1) 


s = 


L 


g = o 




2) 


s = 


U 


g*o 


< 


3) 


s * 


U 


g = o 




4) 


s * 


U 






5) 


s * 


U 


g * 0, £ * (j-sf 



■fiuiGp np uihquiqiuG U puigiupduili uipuiqnipjniQQhp|i uuihtfuiGuijliG uipdhpGhpp lpujiiilui& hG 
duHiuiQuiliuiuiuipuidnLpjniQp pQmpiuqpnri s k ^ qnpduiliJig Qhpfi uipdhpGhpfig, uiiqui pGuilpuG t np tihGp dhpnG2juiL pnpip 
hpGq uinuiQdQuihuiinnLli nhujphpli huiiSuip s k ^ qnpduiliJig Qhpfi npryiSuiG inJipmjpQhpliQ hunSuiu[uainuauJiiuiQ guiGlpuGuiGp 
quiGtq inarpulpuG U puiguipduil) lupuiqnLpjmGGhpp qnjnipjuiG uippnypGhpn: 



1 . UnujppG wnwGd Gwhwinm h qbiqpp 



s = 
g = 



1.11-2 



♦ Uju qbujpJiG hwmml] uinG^mpjniGGbpji 
Uju umuiGdGuihuiinnil] qtnqph huiuuip, (1.9 - 30)-p U (1. 10 - 17)-Ji iShg inhquinpapul (1.11- 2)-niJ uipduifr s-Ji II g-\i 
uipdhpGhpp, uhGp IpuiSuijuilpuG w inhquilpuG uipuiqnipjuiG huiiSuip huinuiGuiGp hhinhjuq upujuuiGGhpp. 

w = w > 
w = -w = -w < 
7i(w) = / < (w) = nM = 1 > 



1.11-3 



♦ AuijbiwjJiG wGripwqwpSGwfr dbwip.n[unipjwG hwGwuwpmiSGhpp 
(1.8 - 15)-n4 Ipuu (1.8 - 17)-ni[ inpUuifr inuipui&uilpuG huijhRujpG mGnpuinuipdilui& <uijlpuliuiG dkuiUinJunipjuiG 
hmduiuuipniuGhpli uhg lihpumhpiil (1.11- 2)-p h ^oqinuiqnpfrhpiil UhlluinpuilpuG G2uiqpnipjniGp, uhGp IpunuiGuiGp. 




t = t = t 
jt — —x — —x 



1.11-4 



♦ 4iupuiphpiuliwG 2iupdrfiuG dhmifinpjmpjmG hiutiiumupmiSGbpii 
•iuiiiuiduijG uiju uinuiGdGuihuiinmli nhiqpp, (1.11 - 3)-nil U (1.11 — 4)-niJ inpihiii) upujuuiGGhpp lijipurnhpnj (1.8- 25)-nq\ 
(1.8- 26)-niJ, (1.8- 27)-ni[ Ipuu (1.8- 28)-n4 inpihufr iuijliuilpuG huipuiphpuiliuiGnLpjuiG huiuinil] inhumpjuiG 
dkuaiJinlunipjuaG huuhuuiupmuGhpli uhg, pG^ujhu Guih GmjGu[hu ^oqinuiqnp&hpul 4hlpnnpuilpuG G2uiqpnLpjnLGp, uhGp 
huinuiGuiGp Q-iup^pajfi dUuu}inJunipjuiG huuhuuuipnLuGhpp. 
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fluiJui dhunfmfunLpjnLGGhp <uiquiquipd dhunpnfunLpjnLGGhp 

t' = t u (t = t> 1-11-5 

x' - x-vt ] x - x' + vt' 

♦ UpwqmpjniGGbpp huiGdwG U qniiSiupduiG pwGiudhbpp 

l»uq (1.8- 29)-ni| h (1.8- 30)-niJ inpihui) uipuiqnLpjniGGhpp qnitiuqiiSuiG U hiuGuuiG piuGiudUhpp GhuiupGliGhG Q-uqjiphjP 
uipuiqnLpjniGGhpp qnitiuquSuiG U hiuGuuiG puiGuidUhpp hhin JiG^iqhu gnyg t inpduifr uuinpk. 

{w = u + v 
1.11-6 
u = w — v 

♦ ShqwlpuG mpmqnipjmGGbpp qnjmpjiuG uippmjpGbpp 

I < w < oo I 1.11-7 



2. bflljpnpq lumuGdGiuhiuuimq- qhujpii 



s = 
g * 



1.11-8 



♦ Uju qbujppG hwuimlj ujnGjnipjmGGbpp 
Uju umuiGdGuihuiinnili nbiqpp huiuuqi, piuGp np s = 0, uiupu (1.8) puitfGnuJ pduqilphui} pnpip 
uiGhmiJui^uiipnLpjnLGGhpp 4hpuiGnnS hG: •i.Qinuuipuqi pnpip ;ppqp4uil]uiG lihfnupjnLGGhpp iShGp quipnq hGp qptq uinuiGg 
q^iqumpuilpuG G2uiqpnLpjuiG: Ujuiqpunil (1. 10 - 17)-p ilhg qppuinhpiq^ (1.11- 8)-p, iShGp qunSuijuiquiG inhnuiquiG 
uqiuiqnLpjniGGhpp, pG^iqhu Guih puiguqiduili uipuiqnipjniGGhpp pihujpG h inuipuiduiquaG puirpunpp^Ghpp quipnq hGp 
oquiuiqnpcrtq uinuiGg 4hlpnnpuilpuG G2uiqpnipjunSp htunUjuq qhpiq. 



w = w > 
w p = w{! > 
w f = Wp > 



w = —w 



< 



v?p = w% > 



1.11-9 



w„ = — w 



P <0 



Uju hplninpq uinuiGdGiuhuiinnili qhuiph hunSuip, huuSuidwjG (1.9-30)-p, (1.9-33)-p, (1. 10 - 19)-p, (1. 10 - 20)-p U 
(1.11- 9)-p, iShGp <iujquiquiG qnpfruiqgp huitiuip GuuiiuGuiGp hhuiUjui^ uipinuihuijinnLpjnLGGhpp. 



7<(w) = X<(w) = 7<0) 



1+; 



c 2 



g-f =A(wp)>0 



1.11-10 



(1.11- 10)-pg hhinUniiS t np inhnuiquiG U puiguipduiq uapiuqnLpjnLGGhpp qnjnipjuiG uippnijpGhpp iShGp Ipupnq hGp npn2tq 
htunUjuq mGhuiihuuuipnipjniGGhppg . 

i +g 4 >o 



l-g^f>0 




1.11-11 



♦ AwjbiwjpG luGiipuiquipdGwfr dhiuipnpjmpjiuG hwGwuwpmiSGbpp 
(1.8 - 15)-niJ liunJ (1.8 - \l)-m[ uipi|ui& muqiui&uiquiG huijhpujJiG uiGqpiunuipdU > ui& dhunpnfunLpjuiG <uijlpulpuG 
hunhuuuipniu'Ghpp iShg lippurnhpnj (1.11- 8)-niJ inpihui) upujuuiGp h ^oqinuiqnpi>hpii[ UJjlluinpuilluiG G2iuqpnipjniGp, iShGp 
IpnnuiGuiGp. 
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\ t = t = t \ t = t = t 

|y = _/ = _y ~ \ S = -1 = - x 

♦ ■iwpuipbpiubuiG 2iupdiSiuG ^uijbiubuiG dbuiipnpjmpjuiG huiGuiuuipnidGbpp 
"buuiGuiu]hu (1.8 - 25)-niJ, (1.8 - 26)-ni[, (1.8 - 27)-niJ U (1.8 - 28)-niJ inpipjii} ^uijlpulpuQ huipuiphpuiliuiGnLpjuiG 
huiinmli inhumpjuiG duuupnJunLpjuiG pnpip yipui huu|uiuuipniuGhpp uhg l)ppuinhpii[ (1. 11 - 8)-ni[ uipipjifr upupSuiGp U 
QmjQu[hu ^oquuuqnp&hpul ilhlpnnpuilpuG G2uiqpnLpjniGp, iSUQp liuinuiGuiGp uJiLGnijG nupiri U huilpurpupd dUuiipnJunLpjuiQ 
huupjiuuipnLu G hpp . 

fluilui dUuiipnpjnipjmSShp <uilpurpupd dUuiipnpjnipjmSShp 

x' = y<(v)(jc-vf) | x = r 4 (v)(x' + vf') 



1.11-12 



1.11-13 



l»ul[ (1.9 - 40)-n4 inpipjii) upguilpujpp puinuilinium huiiSuip uhGp IpjinuiGuiGp hhinUjua^ uapinuihuijinnLpjnLQp. 

b 2 = c 2 t' 2 + gx' 2 = c 2 t 2 + gx 2 > 1.11-14 

♦ SbqiubiuG uipiuqnipjmGGbpp ilpgb bquid umG^mpjniGGbpp 
4uiuuiduijG (1.8 - 29)-p, (1.8 - 30)-p, (1.11- 8)-p U (1. 11 - 9)-p, uihquiquiG uipuicpiLpjnLQQhpli qniuuipuuiG li huiGuuiG 
huiiSuip uhGp IpjinuiGuiGp hhuiLjuq puiGuidLtipp. 

UpuiqmpjniQQhpli qniuuipuuiG puiGuidLp UpuiqnipjniGGtipli huiGuuiG puiGuidUp 

... _ u + v i, , . _ w-v 1.11-15 

c 2 c 2 

iMiq huuuuduijG (1.8 - 32)-Ji, (1.11 - 9)-Ji U (1. 11 - 10)-Ji, <uijquil[uiG 7^ qnp&uilipgGhpp dUuiipnJiinLpjnLQQhpp huiuuip 

uhGp IpjuiuiGuiGp hhmLjuqpuiGuidLhpp. 



1.11-16 



r<(") = r<(v)/<(w)(i + g^) 
y<W = y 4 (v)y < («)(l-g^-) 

♦ fiuiguipduib uipiuqnipjmGGbpp iSppb bquid lunGjmpjmGGhpp 
•iuiiiuiduijG (1. 10 - 27)-Ji U (1. 11 - 9)-p, puigiupduili uipuiqnipjniGGtipli uiuipuifruilpuG puiquiqpp^Gtipli huiGuuiG U 
qniiiuipuuiG huiiSuip uhGp liuinuaQuiQp htunLjuq puiQuidUhpp. 

i P = A(Vp)n> P -A(Wp)Vp 1 ^ ^ 

c P = A(vp)Mp + A(«p)v P 

ImiIj huiiiuiduijQ (1. 10 - 28)-ti, (1. 11 - 8)-Ji U (1. 11 - 9)-p, A qnpfruiligp dUuiipnJunLpjuiQ huuiuip uhGp quinuiGuiGp 
hhinUjuq puiGuidUhpp. 

A(«ip) = A(vp)A(H-p) + g^i 



c l 1.11-18 



A( Wp ) = A(vp)A( M p)-g^ 

"buuiGuuqhu, hunJuiduijQ (1. 10 - 25)-[i, (1. 10 - 26)-p, (1.11- 8)-p U (1. 11 — 9)-Ji, IpjiuuijuilpuG puigiupduili uipuiqnipjuiG 
puiquiqpp^Ghpli mqpq h huiquiquipd dUuiifinJunipjniGGhpli huiiSuip uhGp IpjuiuiGuiGp hhuiujuq huiihiiuuipniuGhpp. 

fliqhq dhuiq^nhinipjniGGhp •Niuqiuquipd dUuufinJunipjniGGhp 

J 11° = ^(VpX! + gVpWp) J w° = l(vO M 0-gv pM p) 1.11-19 

I Mp = -^(VpWp - WpVp) I W p = -^(Vpifp + MpVp) 

<iuuiudiujG (1. 10 - 24)-Ji, (1.11- 8)-Ji U (1.11 — 9)-p, puigiupduili uipuiqnipjniQQhpli pijuijlili U uiuipuiduiliuiQ 
puinuinpp^Qhpp puuluipuipruu hQ htunUjuii uQuijiuQ uinQ^nipjuilip. 
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(4) 2 + g(u P ) 2 = (w<>) 2 + g(w e ) 2 = c 2 

ImiIj, huiuiuduijG (1. 10 - 23)-p U (1. 1 1 - 10)-p, inhrpulpuG U puiguipduui uipuiqnLpjnLGGhpp (inuipui&uilpuG 
puirpunpp^Ghpp) upgh inhqh niGhG hhuihjuq umG^nipjniGGhpp. 

r 



1 



♦ SbqiulpuG b piugiupdwb mpmqmpjmGGbpp qnjmpjuiG mppmjpGbpp 
ShquilpuG h puiguipduui uipuiqnipjniGGhpp qnjmpjuiG inppmjpGhpp qinGhpn huuSuip uhGp Ipupnq hGp oqinUhl 
(1. 11 - 9)-pg U (1.11 — ll)-pg: Ujuu[puni[ iShQp luhinp t pu&hGp hhinUjiu^ uaQhuai[uiuuapnipjniQQhpli huiuuilpupqp. 




.2 

f <1 



•fiuiGp np (1.11- 22)-rul inp4ui£> uiGhuii|uiuuipnipjniGGhpp hunSuilpupqp lpului|ui& t lJpuijG g qnpfruiqgp nprytiuiG 
uippmjppg" G^uiGpg: ^huihuipuip inhrpulpuG h puiguipduil) uipuiqnLpjnLGGhpp qnjmpjuiG mppnijpGhpp IphGhG. 



1 


r ui) 


hph 


8 < 


U1U1U1 


< w < c i j— i- 


h 


< w P < co 






hph 


8 > 


U1U1U1 


< w < go 


h 


< w v < c^X 



3. bflpnpq uimuGdGiuhimnmq- qhujpu 



.5*0 

8 = 



♦ Uju nbujppG hwuimlj mnG^mpjniGGbpp 

(1.8) puidGmii pihuplii|ui& pnpip uiGhuiuui^uiihnipjniGGhpp h hbinhuipuip Guih pnpip puiGuidUhpp uiuihuiuiGilniiJ hG: 
UhGp uijuuihq IplhpljuijuigGhGp lJpuijG uijG puiGuidhhpp h hunhuuuipnLu'Ghpp, npnGp niGhG uiljGhuijui inuipphpnipjniGGhp: 

(1.9-30)-niluipilui& quiuiSui qnp&iuqpgGhpn, huiuiuduijG (1.3- ll)-p, (1.8-9)-p, (1.9-33)-p U (1.11 - 24)-p, uiju 
uinuiGdGuihuiuinili nhiqpp U IpuuuijuilpuG inhrpulpuG w uipuiqnipjuiG huuSuip, IpJiGhG. 



r<00 



i + .f 



> o 



jl+sf > 



(1.11- 25)-n4 inpihui) quiiMui qnp&uilipgGtipp puuhnpuipniu hG hhuiUjuq umGyiipjuiGp. 

y<(w)r<(w) = i > o 

•iiuiiiudiujG (1.2 - l)-p, (1.8 - 8)-p h (1.9 - 33)-p, uihqunpuG uipuiqnipjniGGhpp huuJuip lJhGp liuuiuiGuiGp hhinhjuiL 
ui Ghuu[uiuuipnipj ni G Ghpp . 
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w = w > 

1 + sf- > 

W = — *-— = — <o 

l + ,f 

•ihuikuipuip (1.11- 25)-nil uipihiifr quiiMui qnp&uili pg Ghpp uipuiuihuijuiilui& mr|pii uipuiqnipjuiu'p h uinuiQg 
ilhlpnnpuilpuG G2uiqpnipjuiup, huiuuiduijG (1.11 -27)-p, IpJiGhG. 



, w 
c 



r<00 = 

"biiuiGuiuihu (1. 10 - 21)-n4 uipihufr puuqui qiipfruiligfi uipuiuihuijuinipjniGp, huiiiuiduij G (1.11- 24)-p, h,phGp. 



♦ -iuipuipbpmlpuG jiupdiiiuG -ZiujlpulpuG dhuiifinfumpjuiG hiuUiuuiupmrfGhpp 
(1.8 - 15)-n4 h (1.8 - 17)-n4 uipipnij huijhpujfiG uiGiipuirpupdihiiij dkuii}inJunipjuiG ^uijlpulpuG huii|uiuuipniuGhpp liCnuS 
hG QnijQp, huh, (1.8 - 25)-ni[ uipi|ui& <uijlpuh,uiG huipuiphpuilpuGnipjuiG huiinmli uihunipjuiG nuijiri U huilpurpupd 
dhuiipnpinrpjuiG huiipuuuipnru'Ghpp, huiuuiduijG (1.9 - 3 1 lipGrpiiGhG hhmkjuit uihupp. 

flutfm ^ltuii}inpjnipjniQQhp <uiliuirpupd dhuupnhinrpjnrGGhp 

/ = n (V)t u f? = r<00?' 

x' = Yi,(y)(x- v?) I * = 7<(v)(x'- v~?) 

"biiuiGuiuihu (1.8 - 26)-n4 uipipufr <uijlpuliuiG huipuiphpuilpuGnipjuiG huiinnili uihunipjuiG nrqhq h huilpurpupd 
dhuiihnhinipjuiG huiipuuuipnru'Ghpp, huiuuiduijG (1.9 - 31)-p U (1.9 - 32)-p, IjpGrprrGhG hhinhjuiL uihupp. 

fluijrr[ dhuupntnnrpjnrGGhp <uilpiiipupd dhuupntnnrpjnrGGhp 

x ' = 7< ( v ) (x - vT) ) * = r<(v)(*'- vV) 

tmli (1.8 - 27)-n4 uipipuir ^uijlpulpiiu huipuiphpuilpiiGnrpjuiG huiinnili uihunipjuiG dUuupnJumpjuiQ huupuuuipnriJGhpp 
llpGrprrGhG hhurhjuiL uihupp. 

r = Yi (7) (j + s L t ) ^ f r = r < (v) (Y + 4?') 

= -7<(v)(?- v?) | £ = _ /<( V)(Y-V?') 

"biiuiGuiiuhu (1.8 - 28)-nil uipipuir ^uijlpulpuu huipuiphpuilpuGnrpjuiG huiinnili uihumpjuiQ dhuiihnhinipjuiG 
huiipuuiupnriJGhpp, huiuuiduijG (1.9-31)-hh (1.9-32)-h, IrpGrpirGhG hhinhjuiL uihupp. 

7 ' = r<(V)(f+4 J ) f " = /<00p' + 4*') 

7' = -r< (V) (S - W) ' ! | ? = - 7< (7) (V - 

<h2ui t uihuQh^np, (1.11 - 30)-niL (1. 11 - 31)-ni[, (1.11 - 32)-nil h (1.11 - 33)-nil uipihud pnpip 4,uijijuiIiuiG 
dhuiihnhinipjuiG huiipuuuipniu'Ghpp, huuSuiduijQ (1.9 - 40)-p, puiipupuipniu' hQ tipguilpujpp hhuihjuit umGyirpjuiGp. 

,-»'2 -><_,/ ,->2 ->_, (-12 <->«_, «_2 <_,_ 

ff = c t + set x = c l t + set x = c z t + set x = c 1 1 + sc t x > 
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♦ SbqwbuiG uipiuqmpjmGGbpp iSpgb bquifr wnG^mpjmGGbpp 
ShquiquiG uipuiqnipjniGGhpp (1.8 - 29)-m[ U (1. 8 - 30)-ni[ inpihufr qnitfuipuuiG U huiGuuiG puiGuidhhpp IppGhG. 

fliqpq uipuiqnipjniGGhpp huiiJuip 4uil)uirjpp uipuiqnipjniGGhpp huiiSuip 



W = U + V + s 



V u _ u — V 

c " i + 4 



W = U + V + s 



V u _ u - V 

c " i+4 



U = W + V + s- 



U = W + V + s- 



1 + ,^ 



(1.11- 35)-n4 inpihiii} inhquilpjiG uipuiqnipjniGGhpp qnitiuipuuiG U huiGuuiG puiGuidhhpp lJpuijG ninjiq uipuiqnipjniGGhpp 
huiiSuip uinuiGg iltquinpiulpuQ G2uiqpnipjuiG, huiu'uiduijG (1.11- 27)-p, IpJiGhQ. 



w = u + v + s J 



l+s^ = (1 + «-£)(! +sf) 



I^uq hiuuiudiujG (1.8 - 32)-p h (1. 11 - 24)-p, <uijqualpuQ qnp&iuqpg Qhpp dhuiihnpinipjniGGhpp huiu'uip iSUQp 
IpiinuiGiuGp hhinhjuq puiGuidhhpp ilhlpnnpuilpiiG G2iuqpnipjuiup. 

J r<(") = r<(v)y<(w) f r< (u) = r 4 (v)y 4 (V) 

1 = r<09r<00 ' 1 r<(-) = n(V)n(tr) 



1.11-35 



1.11-36 



1.11-37 



♦ Piugiupdwb uipuiqnipjniGGhpp rfppb bquifr uinG^mpjniGGbpp 
(1. 10 - 27)-n4 inpihiifr puiguipduil] uipuiqnipjniQQhpp uiuipuiduiquiQ puinuinpp^Ghpp huiGuuiG h qnitiuipuuiG puiGuidhhpp 
iSQniiJ hG GnijGp, puijg (1. 10 - 28)-niJ inpihiii) h uiju uinuiQdQuihuunnil| qhiqph huiiSuip (1.11- 29)-niJ npn2ihii(} A 
qnpduiqpg Qhpp dhuiipnpinipjuiG puiGuidhhpp, huiuuiduijG (1.11- 24)-Ji, IpJiGhG. 



A(w P ) = A(v P )A(w P ) ■ 



1 „2 V P VV P 



A( Wp ) = A(v P )A(« P ) + i* 2 ^- 
c 

ImiU, (1. 10 - 25)-niJ uipihui) puiguipduiq uipuiqnipjniGGhpp uiuipphpnipjuiG pipiijpG U inuipui&uilpuG puiquiqpp^Ghpp 
dhuiipnpinipjuiG huuhiiuuipniu'Ghpp IppGhG. 



1 <-0->0 



1 -><><_<> 



I /->0-» ->(>-> \ 



J A-0<- <-(>«- \ 



"biiiuGuuqhu (1. 10 - 26)-n4 inpihiii} puiguipduiq uipuiqnipjniGGhpp qniuuipp pipiijpG U uiuipui&uiquiG puiquiqpp^Ghpp 
dhuiipnpinipjuiG huuhiiuuipniu'Ghpp IpJiGhG. 



1 ->0_>0 



1 <-()<-() 



1 /<-<>-> , ->()^ \ 

f{V v U P + M p Vp ) 



1 /-»0<- <-()<- \ 
= ^( V r » p + Mp Vp ) 



Puiguipduil] uipuiqnipjniGGhpp piJuijpG h uiuipuifruiquiG puiquiqpp^Ghpp, huiuuiduijG (1. 10 - 24)-Ji, puuluipuipniiJ hG 
hhuihjui^ uGuijniG uinG^nipjuiGp. 



l^Gjuihu Guih, huuJuiduijG (1. 10 - 23)-p U (1.11 — 28)-h, uihquiljuiG h puiguipduilj uipuiqnipjniGGhpp (inuipui&uiljuiG 
puiquiqpp^Ghpp) upgh inhqp niGhG hhinhjui]^ uinG^nipjniGGhpp. 



1.11-38 



1.11-39 



1.11-40 



1.11-41 
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> 



1.11-42 



A( Wp )- 



1 „ vv p 

2 S C 



> 



♦ SbqwlpuG L piugiupdwh wpwqmpjniGGhpp qnjmpjuiG mppmjpGhpp 
ShrpulpuG h piuguipduih, uipuiqnipjniGGhpli qnjmpjuiG inJipnijpGhpp npryhpii huitiuip tihGp iqhinp t oqinqMiGp 
(1.11 - 27)-pg h (1.11 - 42)-niJ inpihiii} puigiupduih, uipuiqmpjiuG piuGuidhhg: Ujuiqpunil iShGp iqhinp t piifrhGp hhinhjuiL 
uiGhuii[uiuuipnipjniGGhpli huiiSuih,uipqp. 

r 

w > 



1 + s^- > 



1.11-43 



JTT7 



i 



kiujuihiifr s qnpduiligp npn2iJuiG inppmjppg' G2uiGpg, inhrpulpuG h puiguipduil) uipuiqnLpjniGGhpp (inuipuifruilpjiG 
puirpurpip^Ghpp) mGhG qnjmpjuiG hhinhjuit inppnijpGhpp. 



r ui) 


hph 


s < 


UlUJUl 


< w < -^-c 


k 


< Wp < oo 




hph 


s > 


U1U1UI 


< w < 00 


U 


< Wp < oo 



1.11-44 



4. Qnppnpq mnmd&Hmhmuimli i}hujp[i 



g = as) 2 



1.11-45 



♦ Uju rjhu/ppG hmuimli mnG^mpjniGGbpp 

(1.8) puidGniiJ pihuplp|iu& pnpip uiGhunSui^uiitinipjniGGhpp U hhuihuipuip Guih pnpip puiGuidhhpp uiju mnmGdGuihuiuinih, 
nhiqph huiiSuip GmjGu[hu upjahupuGihiiu' hG: Puigh uijq, uiju lunuiGdGuihuiuimli nhiqpmiS, npn2 puiGuidhhp g = (-^s) 2 
uipdhph nhiqpmu' uijpuuhpipiiu' hG h hhuihuipuip iShGp uijuinhri IpGhplpujuigGhGp iSpuijG uijG puiGuidhhpp U liuu|uiuuipniiSGhpp, 
npnGp mGhG uilpGliuijin inuipphpmpjniGGhp: 

Uju uinuiGdGuihuiinnili nhiqpp huiuuip, hunSuiduijG (1. 10 - 21)-Ji, A qnp&uil[pgp liniGhGui hhinhjuiL uipdhpp. 

A(w P ) = 1 hhuihuipuip ~2~|' s ~l^~| < * 

hulj (l.g-SOJ-nilinpiluid^iujquilnuG qnp&uiljhgGhpp, liuiuuiduijG (1.9 - 34)-p, (1. 10 - 20)-h U (1. 11 - 46)-h, 
llunJiujuilpuG uihrpuljuiG w uipuiqnipjuiG hunJiup IpiiGhGuiG hhinUjua^ inhupp. 



7 4 (w) = 
Y t Qv) = 



1 + -ks-*^ 

2 C 



= 1 



W > o 



1.11-46 



1.11-47 



(1.11 — 47)-niJ uipihiii) 4uijl)uilpuG y ^ qnp&uilipgGhpp uipuiuihuijuinipjniGGhpp, hunSuiduijG (1. 10 - 18)-fi h 
(1. 11 - 45)-p puiihupuipnuJ hG Guih hhinhjiu^ uinGyiipjuiGp. 



7<(w)7i(p) = 



WW 

^2 



(i+f4)(i + i-4) 



1.11-48 
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(1.11- 48)-pg iShGp UuinuiGiuGp hhinUjua^ QnijQnipjniQp. 



> 



1.11-49 



♦ ■iiupuiphpiutpuG 2iupdiSiuG ■iui/Guil/uiG dliimpnpjmpjuiG huiduiuuipniMbpp 
(1.8 - 15)-n4 U (1.8 - 17)-n4 inpipiii) huijhpjijpG uiGrpiuirpupdipiii) dlompnJunipjuiG •iuijlpulpuG hiui|uiuuipniiSGhpp iSGnuJ 
hG QnijQp, pull (1.8- 25)-m[ inpi[ui& <iujlpuliuiG huipuiphpuilpuGnipjuiG huiinnUi inhunipjuiG nupiri U huilpuniupd 
dLunpnJunipjuiG huiipiiuuipnLu'GQpp, hunSuiduijG (1. 11 - 45)-Ji U (1. 11 - 47)-p, IpiGrpnGhG hhinujuiL uihupp. 



fluipri duuiipnfunLpjnLGGhp 

1 + 2 4 C 



•iwlpiiipupd dlLunpnJunipjniGGtip 

l+ 2 S C 

1 f _»> <_->'\ 

X = 4 — — \x — V t ] 

i + ^ v 7 



1.11-50 



"biiuiQ dUnil liqpdhG GuiL (1.8 - 26)-ni[, (1.8 - 27)-niJ U (1.8 - 28)-n4 inpipiifr ^uijlpulpuG hiupuiphpuilpuGnLpjuiG huiinml] 
uihumpjuiQ ujmu hphp dlLUiipnJunipjiuG huiipiiuuipnLu'GQpp: 

UjQnihhinU, huiuuiduijQ (1. 9 - 34)-p U (1. 1 1 - 45)-p, iShGp (1. 9 - 40)-ni[ U (1. 9 - 41)-nil inpi[ui& iSpguilpiijpp U pp 
Hp^lipliligpunp hunSuip, uiju umuaQdQiuhuainnili ntiuipniu', IpiinuiGuiGp hhinUjuiL puiGuidUhpp. 

, -*' 1 -»' -* 1 -» *-' 1 <-' <- 1 «- r. 

b = ct + -jsx = ct + -jsx = ct + -jsx = ct + -jsx > 

db = cdt + ^-sdx = crfT* + = crfV + ^-sctx = cdtt + ySd*! > 

fmli (1.9 -42)-niJ U (1.9 -43)-nil inpipufr iSpguilpujpp U pp qp^hphfigpuiiji hunSuip, GmjGiuhu hunSuiduijG (1.9 - 34)-p U 
(1.11 -45)-p, iShGp buinuiGuiGp hhinUjiu^ puiQuidUhpp. 



1.11-51 



1.11-52 



db 



> 



OqinilhpuL (1.11 - 52)-pg, iShGp (1. 10 - l)-ni[ uuihiSuiGipiifr puiguipduili duiuuiGuilip U pp rLp^hptiGgpuip^ huaiSiup 
lluuiuiGuiGp htunlijuiL puiGuidUhpp. 



1 



(i + i4Y = (i + 1-4)7 = (i + T .4)r' = (i + T ,f )v > o 



1.11-53 



♦ SbqwhuiG uipiuqnipjmGGbpp iSpgh bquifr wnG^mpjmGGbpp 
Oquiilhpiil (<U - 21p)-ni[ U - 21q)-m[ l|unS (<1 - 23p)-nO L U (<1 - 23q)-n4 inpijuid umGyiipjniGGhppg, pG^ujhu GuiU 
(1.9 - 34)-pg, uiju umuaGdGiuhiuinnili nhujpp hiuiJuap tihGp liuiniuGuiGp hhinUjuiL uinG^nLpjnLGGhpp. 



1 + i.f 



1 + 



1.11-54 
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♦ Pwguipduip uipuiqmpjmGGbpp h wbquil/uiG uipuiqmpjmGGbpp u~pj>h bquid uinGjmpjmGGbpp 
(1. 10 - ll)-ni| U (1. 10 - 12)-nil uuihuuiGi|ui& puigiupdiuq lupuiqiupjinGGtipp pduijpG U inuapiu&iulpuG puiquiqpp^Ghpp, 
hunSuidiujG (1.11- 47)-p, InJiQhQ. 



w p = y<(. w ) c 



7<(w)> 



1 + 



1 + -L s w. 



= 7iQv)c = 



1 + -^-s^- 

1 + 2 4 C 



1.11-55 



Oqimlbpii} (1.11- 46)-Jig, tftiGp (1. 10 - 22)-nq' inpijuii) puigiupdiuq uipuiqnipjuiG pqMjijJiG piurpuqpp^Gtipli hunSuip 
lluinuiGuiGp. 



Wp = [ 1 + \s^- \c > 



1.11-56 



Imq oquidjapiq 1 (1- 10 - 23)-pg U (1.11 — 46)-pg, lJhGp qiupnq hGp qunSuijiuquiG nLqJiq U huiquiqpp inhquiqiuG 
uipuiqiupjinGp lupinuihuijintq puigiupduil) lupuaqmpjuiG iniupiu&iuquiG puiquiqpfiyiq' hhinLjuq qhpiq. 



1 2 4 C 



l + ±S-f- 



1.11-57 



(1. 10 - 27)-n4 inpqMjifr puigiupdiuq uipiuqnipjniGGhpli imupiufriuliuiG piuruuqpp^Ghpli hiuGiSiuG U qnuJuipiSuiG piuGuidUhpp, 
himSiudiujG (1. 11 - 46)-p, IpJiGhG. 



W„ = U„ + V, 



W„ = U„ + V, 



hul| oquidhpiq' (1. 10 - 24)-pg quiti (1.11- 56)-Jig, iShGp qunSiujuilpuG puigiupdiuq uipuiqnipjuiG puiquiqpp^Ghpp huitfuip 
quuiiuGuiGp hhinlijuq liGuijmG umG^nipjniGp. 

-,0 i -> <_() ,<- 

W p + yW, = Wp + y.SH>p = C 

Uj GnihhuiL oqinq'hpi^ (1.11- 51)-ni[ uipi|ui& lSJiguiquajpfi puiGuidLjig, (1.11- 53)-niJ inpihiii) puigiupduiq duiuuiGuilifi 
puiGiudufig U (1.11 — 55)-Jig, iShGp uiju umuaGdGuahiuinniq qbiqpp huiuuip, (1. 11 - 50)-nil uipihiii} •iuijlpuquiG 
huipuiphpuiquiGnipjuiG huiuimq inhunipjuiG mqfiq U huiquiquipd duuiihnlumpjuiG huu|uiuuipniiSGhpp qiupnq hGp qptq GuiL 
hhuiLjuq qhpiq. 



1.11-58 



1.11-59 



fliqpq dUuiijinpjnipjniGGhp 



<iulpuquipd duuuhntunipjniGGtip 



t = t + ■ 



2 S C 



t = t + 



± S V_ 
2 S C 



1 v P 



1.11-60 



-b = x 



-b = x 



GQqq&nnJ 1-31 - Uju uinuiGdGwhuimmb qbu/pp huuSuip mbquil/uiG L puiguipduih uipuiqmpjmGGbpp qnjmpjuiG 
mppmjpGbpp mpG huirfpGbGmiS bG uiiSbGiupGqhuiGmp qbu/pp (hpGqbpnpq uinuiGdGuihuimmp qbu/pp) uipuiqmp/mGGhpp 
qnjmpjuiG mppmjpGbpp hbm L hbmbuipuip dbGp ui/G ui/uuibq jbGp pGGmpl/p: 
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5. <ZpGqhpnpi} wnwMGwhaiuimh Uiud imihGwpGipiiuGmp nhiqpp 



g * o 



1.11-61 



Uupnqg lJhp hnrphiifrp GdJipUuifr t hhGg uiju mtihGuipGqhuiGnLp qbiqph hhinuiqninuuiGp: UjGu[hu np uijuinhq uhGp 
hpiSQuilpuGniiJ lipQQuaplqhQp ilfiuxjQ inhrpulpuG U puiguipduiq lupuiqnLpjniGGhph qnjnipjuiG inppmjpQhpp hiupgp: 



♦ SbqwlpuG uipiuqmpjmGGbpp qnjmpjmQ mppmjpGbpp 
U]mi^uii}i uiuipui&nipjuiG uhg inhquiliuiG uipuiqnLpjniGGhph qnjnipjuiG uippmjpGhpp npn2bpn huiiSuip, uipuiqnipjuiQ mqpq 
quuJ hualpuqpp iJiGhpji Ipuphnp £t h hhinhuipuip uiju uiuMuipGnhuiGnip nhiqph huuJuip iSUQp quipnq hGp npn2hL inhnuiquiG 
uipuiqnipjmGGhph qnjnipjuiG inppnijpQhpp, quijuiliu& dmtimGmqmmujpm&nipjmG qmnnig^ua&pp pGnipuiqpnq s h g 
qnpf>uilip.gGhpp. npn2iSuiG in|ipnijpQhp|ig: Ujuiqpunil uhGp iqhuip t pn&hGp (1.9- 33)-ni[ inpi|ui& uiGhuiihiiuuipnipjniGGhph 
hunSuiquapqp IpuuuijuilpuG npuiquiG w uibquiquiG uipuiqnipjuiG huiuiup, JiG^iqhu gmjg t inpi|ui& uinnpU. 

w > 

, w 



1 +sf- > 



1.11-62 



> 



(1.11- 62)-nq' inpihui) mGhuii|uiuuipnipjniGGhpp. huiiSuilpupqp lJhGp quipnq hGp qptq GuiL hhinhjuq inhupni[. 

w > 

S*r > "I 



1.11-63 



s 

2g 



> 



(1.11- 63)-p tiJiuijG uanuigpG h hpqpnpq mGhmi|uiuuipnipjniGGhpp.g pjuniu hG inhquiquiG uipuiqnipjmGGhph hhinhjuq 
qnjnipjuiG inpjinijpGhpp, quijuihiifr dmuuiGuiliuiinuipuifrnipjniGp pGmpuiqpnq s qnp&mqgp. npn2umG mfninijppxf G2iuGp.g. 



{: 


hph 


s < 


uuqui 


< w < — |-c 




hph 


s > 


luiqui 


< w < co 



1.11-64 



Ujdil hhinuiqnuihGp (1.11- 63)-nq' inpihiii} hppnpq uiGhuiihiiuuipnipjniGp, npp g qnp&uiqgli npn2iSuiG infninijpfig 
liuijuq'ui&, uMp quipnq hGp inpnhtq uijG hphp hGpuinhiqphph hhinhjuq bhpiu. 

ui) g >(t s ) 2 
P) 0<g<(|*) 2 

q) g<o 



1.11-65 



<J.hppn£>hGp (1. 11 - 65)-ni[ inpi|ui& hGpuinhiqphphg jnipuipuiGynipp (1.11- 64)-p. hhin hunSuiinhq: 



bpp g >(-j s Y uuqiu(l.ll 



63)-p. hppnpq uiGhuiihiiuuipnipjuiG duiju qnqup puqunqhu lJfyui IpJiGh 



qpuilpuG tih&nipjniG U hhinhuipuip w inhrpulpuG uipuiqnipjniGp quipnq t niGhGuq guiGquiguid qpuilpuG uipdhp: 
UjGnihhinU hunJiuinhqhpiil uijq qnjnipjuaQ inppmjpp (1.11- 64)-n4 inpqMaifr qnjnipjuiG injipnijpli hhui, dhGp uiju 
hGpuiqhuipli huiiSuip quinuaGuiGp uibqualpuG uipuiqnipjuiQ hhinUjiu^ qnjnipjuiG inJipnijpGhpp: 



{" 


bph 


g> (l^) 2 


U 


s < 


uiupaj 


< w < — \-c 




hph 


g > (y-0 2 


U 


s > 


uiupu 


< w < co 



1.11-66 
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p) bpp < g <(-^-s) 2 uiupu g qnpduiliJiyp npuilpuG uhfrnipjniG t h hhuiUuipiup (1.11- 63)-fi hppnpn 
uiGhuii[uiuuipnipjniGp uMp Ipupnrj hGp qph^ hhinkjiu^ lihpiu. 



a*? 



> 



( w_ + sJ\ 
\ c 2g J 

(1.11- 67)-n4 uipihiii} uiGhuii|uiuuipnipjuiG uipuuiuiGhpp IpJiGhG. 



w 2 = — 1-| - h 



-g c 



£uiGp np uiju hGpuinhuiph huiu'uap g > 0, hhinhuipuip W\ U w 2 mpuiuuiGhpfi upgh tiffin uihnji niGp hhmhjuii 
umGynpjniGp. 

Wl < W2 

•ihuiUuipuip, huiu'ui&uijG (1.11 - 69)-[i, uiju hGpuinhuiph huiu'uip (1.11 - 67)-ni[ inpi|ui& uiGhuiihiiuuipnipjuiG ilhg w 
mhniulpuG uipuiqnipjuiG hphni qnjnipjuiG inpjinijpGhpp IpjiGhG. 



w < W\ 



(1.11- 70)-n4 inpihiifr uiGhuii|uiuuipnipjniGGhpp huiii'uiinhn pii&hpnl (1.11- 64)-niJ inpGuifr uiGhuii|uiuuipnipjniGGhpli 
hhui, uMp iJhpgGuiliuiGuiujhu, uiju hGpuinhuiph huiuuip, liuuiuiGuiGp mhniuliuiG uipuiqmpjuiG hhinhjuiL qnjnipjuiG 
inJipnijpGhpn. 





hph 


< g < (±sf 1* s < 


IUU1U1 


< — L c < Wl < Wl 


hhuiUuipuip 


< w < ~c 




hph 


< g < (|i) 2 U s > 


IUU1U1 


Wl < W2 < — \-C < 


hhuiUuipuip 


< w < co 



q) bpp g<0 uiupii (1. 11 - 63)-p hppnpn uiGhuii|uiuuipnipjniGp uMp Ipupnij hGp qpb^ hhinhjuii hhpup 



< 



2 _ atf -g 



<h2in t huiunqiltiL, np uiju hGpuinhuiph huiuuip, uiGlpupj s qnp&uiljgli Q2uiup.g , (1.11- 68)-niJ uipihiifr Wi uipuuiuip 
iSp2in npuilpuG t huh, w 2 uiptiuiinp tiffin puagiuuualpuG. 



w 2 = 4g(is-ja s f-g) c< ° 



UjupGpG, hiuuuiduijG (1. 11 - 73)-Ji, wi h w 2 uiptiuiinGhpli iSpgU tiffin inhnji niGp hhinhjuiL uinGyiipjniGp. 

W2 < < Wl 

<huilLUipuip, huaiJuadiujG (1.11- 62)-p U (1.11 - 74)-Ji, uiju hGpuiqhuipli hunSuip (1. 11 - 72)-n4 inpGuifr 
uiGhiuiluauuipnipjiuG hunSuip w (qpualpuG) inarpjilpuG uipuiqnipjiuG qnjnipjuiG injipnijpp IpJiGfi. 



H>2 < < W < Wl 



(1. 11 - 75)-n^ mpqMjii) uaGhiui[uauuipnipjniGp hunJuainhri pn&hpiil (1.11- 64)-niJ inpiluid uaGhuailumuapnipjniGGhp|i hhin, 
dhGp ilnpgGuiliuaGuiuihu, uiju UGpiunhuipJi hunJiup, IpiiniuGuiGp inhrpuliuiG uipuiqnipjuaG hhinUjua]^ qnjnipjuiG uiJipmjpGhpp. 





hph 


8 < 


U 


s < 


U1UJU1 


w 2 < < wi < JyC hhuihuipuap 


< w < wi 




hph 


8 < 


U 


s > 


U1UJU1 


w 2 < < wi hhuihuipuap 


< w < wi 
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♦ Pwgwpdwb wpwqntpjmGGbpp qnjnipjuiG mppnijpGbpp 
Oqin4hpii[ (1. 10 - 19)-ni[ inpi|ui& uinGynpjmGpg, JiG^iuhu Guih (pGqq&niiS 1-27)-py, iShGp buinuiGuiGp hhinhjuit 
uiGhuuhuuuipnipjniGGhpli huuSuiliiupqp, npp U iqhinp t pii£>hGp. 



.2 

f <1 



•iuiuuiduijG (1. 11 - 77)-Ji, <uijlpulpjiG huipuiphpuilpuGnipjuiG huiuinili uihumpjuiG ilhg puiguipduilj uipuiqnipjuiG 
qnjnipjuiG inpjinijpp lpuluihu& t tiJiiujG dmumGmhminiupiu&nipjiuG Ipunmgihu&pp pGnipuiqpnq g qnp&uiljgli G2iuGlig. 







hpb 


8 < 


UIUJUI 


< w P < co 


1 


. 2) 


hph 


8 > 


uiupu 


0<w e <cff 



1.11-77 



1.11-78 



Uju puidGmii pGGuiplphucr hpGq uinuiGdGuihuiinnLl| qhujphpli huiiSuip inhniulpuG uipuiqmpjniGGhpp pnpip hGuipuu|np 
qnjnipjuiG inpjimjpGhpp inpipjifr hG uuinph. 



g\s 


s < 


s = 


s > 


8<0 

8 = 
< g <(|. S ) 2 

g H\sf 


< w < w\ 

< w < ~c 
< w < — |-c 
< w < — \-c 


< w < c J-T 

< w < co 
< w < co 
< w < co 


< w < wi 

< w < co 
< w < co 
< w < co 



flpinhq W\ h w 2 uipuiqmpjniGGhpp uipihufr hG (1. 11 - 68)-nq\ 

hul| GnijGu]hu uiju puidGmii pGGuiplpliu& hpGq uinuiGdGuihuiuinil| nhujphpli huiiSuip puiguipduilj uipuiqnipjniGGhp)i pnpip 
hGuipuiihip qnjnipjuiG inJipnijpGhpp uipi|ui& hG uuinph. 



g\s 


1 s < 




1 .5 = 


s > 


g<0 


1 < w P < 


CO 


1 < Wp < co 


< Wp < co 


8 = 


1 < Wp < 


GO 


1 qnjnipjniG ^niGJi 


< Wp < GO 


g >0 


1 < w P < c 


If 


1 < Wp < cj± 


< wp < cjjf 



1.11-80 



GQn.q&nnJ 1-32 - fli^rnqpnipjuiG t uipdiuGp uijG ifiiuump np, huiduidwjG (1.11 -19)-ni[ wpijiud uibniul/uiG 
uipiuqnipjmGGbpp qnjnipjuiG mppmjpGbpp, uijG biuphip t puiduiGbi bpbm hpdGiulpuG duiup hbmbjiui bbpiq. 

{1) hpp s > h 8-0 unqui < w < co 

— 1.11-81 
2) hpp s < Ijuid g < uiupu < w < w u 

flpwbn w u umhdmGuijpG uipmqnipjmGp nGrpnGnid t wi, ~\ c k c J~~g' wpdhpGbppg npbt iSbljp: 

Updb luniuGdGiuhiuwnib G^b[ Guib, np uipiuqmpjmG dbdnipjmG iSmupG luprjp jtpqpljiujmd wppnq pmnup (dmuGpbp 
pnjupg uipiuq buipnq 2iupddb[ pb n^) luniugiughi t dpiujG m dpwjG uijG inwrnduinnd, np jp upupquiupuGGmd pb n°p 
LuprnqnipjuiG duiupG t pinupp ' inhniulpiiG wpwqmpjuiG pb piugiupduib uipwqmpjiuG: 
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1.12 - chuiSmGmlimmiupiu&iujpG QLmipnpinipjniGGbpp \jbpt[iujiugniiSp 
Urijnmuit[iujpG <mihimiupnuSGbpp Sbupnil 

U"hGp qiupnq hGp lSfnu^uaifi Q-njhpp. huiiSuip uapinuidi[ui& <uijlpuqiuG huipuiphpuiliuiGnipjuiG huiinmli intumipjiuG 
dLuntinfunipjuiG huiqMmiuipnLiJGtipp QhpljuijuigQh^ GuiL uiqjnuuulpujliG huiqMmiuipnLiJGtipli inhupnij: Ipiu huiiSuip iShGp iqhinp 
t oqunJhGp (1.8 - 15)-n4 U (1.8 - 17)-n4 inp4ui£> huijhpjijp.G uiGqpuiquipdqMjifr <uijqiul[uiG dUuiifinJiinLpjuiQ 
huiiluiuuipnLiJGtipp.g, JiG^iqhu GuiL ppuip GquiiniSuiiSp huipuiphpualpuQ 2uapdiJuiG iShg quiGipiq hplpiL inuipphp JiGhpgfiuiL 
himSiuqujpqbpp (1.8 - 25)-nq\ (1.8 - 26)-nq\ (1.8 - 27)-m\ U (1.8 - 28)-nq' inpdjufr -iuijquiljuiG dUuiipntiinipjuiG 
huiiluiuuipnLiJQhplig, qpuiGg i5h§ iquihiquiGhpiq' ^mifinrpulpuGnipjniGp U diutfuiGuiq - inuipuifrnLpjinG hUppuiquiGnLpjinGp: lljq 
Giquiinuilip huitiiup Quifu qphGp K' U K mqpq U huiquiqfm hpqm JiGhpgfiuq hiutiuiliuipqtipp tiJigU <uijqualpuQ 
6laui}intunipjuiG huiqMmiuipnLiJGtipp iquihuiG2qui& quipqn^: 



♦ ^wjhwbwG dhmtimpimpjiuG hwilwuwpmiSGbpp K b K GpmjG mqpq pGbpgpui[ hwiSwlpupqbpp lippb 



fliqpil dUuiq^nfunLpjnLGGtip 




<uilpjjquipd dUuiq^nJunLpjnLGGhp 




J c?' = 7<(v)(l + *l)(c?) + g7<(?)l* 


U 




1.12-1 


[ *' = -7<(v)^(c?)+7 < (v)7 




\- = -r<(v)l(c/) + r<(v)t' 





♦ 


<-' 

■iuijlpuli-uiG dhwipnpjmpjwG hiuiliuuiupmiSGbpp K 


*— 

L K iSpmjG hwlpuqpp pGhpgpiui huirfuibiupqhpp rfppb 






fliqpil dUuiq^nJunLpjnLGGhp 


<uiquiquipd dUuiq^nfunLpjnLGGhp 






= r<(v)(cV) -g7<(v)^-x 


r c v^ 7< (v)( c v')- g7< (v)^' 


1.12-2 




= r<(v)f(cr) +y <(^)(i + 4> 


|^ = r<(v)i(cr') + 7 4 (v)(i + 4)?' 





♦ AuijlpubuiG dliiuipnpjmpjmG hmilmumpmGGbpp K hiubwqpp b K mqpq pGbpgpiui hwiSwlpupqbpp dppU 



J ct = 7<(v)(c?)+ 7 <(v)(* + g|^* 




J cV = 7< (v)( c r')- 


H7<(v)^ + g-^-Jx' 


[ *' = r<(v)l(c"?)-7<(v)? 




|- = r<(V)l(c/; 


-7<(v)x' 



1.12-3 



— >' <— 

♦ ^wjljLuljwG dLmipn/umpjiuG huiiliuuLupnidGbpii K mijfiij h K hmljiuijfip jiGbpgjiiu[ hmdiulpupqhpfi iffipL 

^' = n(v)(i + 4>" + n(v)[<i+4)-^> 



1.12-4w 



= r< 00 (* + S V) C "' + r< 00 [ s (j + s ~ 

? = -n(v)l( C V')- 7< (V)(l + 4)<F' 



I] 5 



1.12-4p 



UhGp dunSuiGiul|uiuiuipuidnLpjuiG dunJuiGuiqfi U inuipuifmLpjuiG uinuiGgpuipqMipp quqinq hGp GhplpujiugGtq iShq 
ujmGuiquiGp uiqjnmiul| Ghpp inhupni[ hhuiUjuq G2iuqpnipjuiiJp. 
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♦ K h K mqpij pGhpgpiui himSwhiupqhpmrf 



ct 
->' 

X 



ct 
~x 



♦ K h K hiulpiiqpp pGbpgpuii huiiSuilpupqbpmil 



ct 
<-' 

X 



ct 

< 

X 



•iuniuidiiujG (1. 12 - l)-ni[ h (1. 12 - 2)-ni[ uipi|ui& •£,uijlpub,uiG nin]n\ h huilpurpupdi 6hunpnJunipjuiG hunhiiuuipnLU'Ghpp, 
pG^iqhu Guih (1.9 - 31)-ni[ U (1.9 - 32)-ni[ inpi|ui& puiGui&hhpp, mqjiq h huilpurpupci dhuiipnJunipjuiG pumiubniup 
uiryniuuil)Qhpp tfhGp Ipupnri hGp qptq hhinhjuq Q2uiqpnipjunSp. 



4 = /<(?) 



? = 7<(v) 



-1 i 



i + *l 
< 

v_ 

c 



' c 

1 



r<(v) 



7<(v) 



1 

1 i+4 



huiuui&uijG (1.8 - 15)-niJ h (1.8 - 17)-niJ inpihiii) huijhpujhG iuGnpiuirpup&ihii(} ^uijliuilpuQ dhunhnJunipjuiG 
huiihiiuuipnLU'Ghpp, dhunhnfunLpjuiG puinuibniuji uinjnmiulip iShGp Ipupnq hQp qptq hhinhjuiL G2uiqpnipjuiup. 











1 s 




h = 








-1 











Oquiilhinil (1.8 - 9)-nilU (1.8- 24)-ni[ uipihu& puiGuidhhppg, JiQ^hu Guih (1.9 - 27)-ml U (1.9- 29)-nil inpihud ntnjui U 
huilpunpp hiupiuphpuib,uiG uipiuqnLpjniGGhph huiiJuip <uijlpub,uiG y ^ qnp£(uib,pg Ghpp puimubniuni puiGui&hhppg, hh2Ui t 

hunSnqipX np (1.12- 7)-ml inpi|ui& <uijlpuliuiG mqpri h huilpurpupci cihunhnJunipjniGGhpp pumuilpnup iunjniuuih,Gbpp 
puuluipuipniu hG hhinUjiu^ umG^nipjniGGhppG. 



44 



= l 



"buuiGuiujhu hh2in t huiunqipX Guih np (1. 12 - 8)-ni[ uipipiicj huijhpujhG uiGnpuirpupciu'uiG <uijlpulpuG dhunhnfunipjuiG 
puinuil|nLup uirymuuilip niGp hhinhjuiL huiuib,nipjniGGhpp. 



= h 



Ipm! np GmjG t 



= -l 



Oqunlbpul (1. 12 - 7)-ni[ uipipiicj huipuiphpuUiuiG 2uipduuiG <uijlpub,uiG uinjniuuib,Ghppg h (1. 12 - 8)-ni[ tnpi[ui& 
huijhpujpG 6huiipnJunipjuiG <uijl]ualpuG uinjnuiuili Jig , uMp Ipupnij hGp l)uiqiJh^ hhinUjua^ lurymuuiljuajliG mpinuinpjuipGhpp, 
npnGp GnijGiuhu huiGiihuuiGniu' hG puinuiliniufi uinjnuiuiliGhp. 

i s +g i ~ ^ i+ 4 -{i+4)-4 



h| = 7<(7) 



h| = 7< (V) 



1 s + i 

< 

V _ 

c 



<i+4 



4h 



l+s 



I *(i+4)-4 
-(i-4) 



4h 
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(1. 12 - ll)-nil inpihnfr h, ^ U % <uijlpub,uiG uirymuuiliQhpp Juuinp mpinuiqpjuqGhpli np^faGbpp IpjiGhG. 



hi; 



hi; 



= -1 



1.12-12 



Mjiqhu Giuh h, 4 U 4 <uijlpuliuiG uirymuuiliQhpp ujigh qnjnipjniQ mGhG hhinhjuiL uinGyiipjniGGhpp. 

f = h|h 
f = hfh 



1.12-13 



Ujdil oqinilhpii[ (1. 12 - 5)-ni[ U (1. 12 - 6)-ni[ uipi|ui& duiu'uiGuib,-inuipui£mipjniG umuaQcjpiupilhpp mnjniuiub,Ghplig, 
fiG^iqhu QuiU (1.12- 8)-ni[ uipi|ui& huijhpujhG uiGqpiurpupdu'uiG 4uijl]uil|uiQ uinjmuiulilig, uhQp Ipupnri hGp (1.8- 15)-ni[ 
uipijuifr huijhpjijfiQ mGruiuiquipdqMjii} <uijliual|uiQ dUuiipnJunLpjuiQ hun|uiuuipniuGhpp qph[ lunjniuiuliuijliG hiuqMjiuiupniu'Ghpli 
uihupnq 1 hhinhjuq bhpui. 



K' hGhpgfiuq huiuuil)uapqniu 



r = hr 



K JiGhpg|iuiL huiuuilpupqnLu 



r = hr 



ct 

<-' 
x 



1 s 
-1 



ct 
->' 

X 



ct 




1 


s 




ct 


X 







-1 




X 



"biiiuGunqhu (1.8 - 17)-n4 inpqMoifr hiujhpjijp.G uiGqpuiquipdqMjifr <uijb,mlpuG dhuiq^nfunipjuiG hun|muuipniuGhpp uhGp 
Ipupnri hGp qph^ mnjniuiub,uijhG huiUuiuuipniuGhpli inhupnil hhinhjuiL Ijhpiq. 



K' hGhpg|iuq huiuuilpupqniu 



r = hr 



K JiGhpgliuiL hiuuual|uipqnLu 



r = hr 



->' 
ct 




1 s 


<-' 
ct 


h 


— > 

ct 




1 s 




<— 

Ct 


->' 

X 




-1 


<-' 

X 




— > 

X 




-1 




<— 

X 



1.12-14 



1.12-15 



fmq uijdii GnijGujhu oqinq'hpnl (1. 12 - 5)-ni[ II (1. 12 - 6)-ni[ inpihud duiu'iuGuib.-inuipuiiniipjniG umiuGgpiupi[bpp- 
uaryniuuiliGhp|ig, JiG^iqhu Gmh (1. 12 - 7)-ni[ inpi|ui& <uijlpjib,uiG uaryniuuil]Ghp|ig, uhGp Ipupnq hGp (1. 12 - l)-nil inpqMjai) niqjiq 
h huilpurpupd •iuijliuilpuG dhuiq^nfunipjuiG huii[uauiupniuGhpp qptq uinjniuuilp_ujliG huiqMjjuiupniu'Ghpli inhupnil hhinhjuq b,hpu[. 



flinjiil dhiuihnfunipjniGGhp 



f = ijr 



•iiulpiupupd dhiuihnfunipjniGGhp 



f = 4? 



ct 
~x 



r<09 



ct 

— > 

X 







ct 


= 7<00 


~x 





1 + ,^ 

< 

V 

c 



' c 

1 



c f 

-»' 



"biiiuGunqhu (1. 12 - 2)-niJ uipijiui) niqjiq h hiuljuiquipd <iujl]uilpuG dhiuihnfunipjiuG huu[umuipniuGhpp uhGp Ipupnq hGp 
qptq uinjniuuilpujhG hiuiliuuiupmuGhpfi uihupnq' hhinhjuq b,hpu[. 



1.12-16 



fliqhq dhuuhnhjnipjniGGhp 



f = ijr 



<uiliiuqiupd dhiuihnhjnipjniGGhp 



f = 4? 



c t 

X 



7<(v) 



ct 

<— 

X 



ct 

<— 

X 



r<(v) 



1 + ,^ 



(1. 12 - 16)-nil h (1. 12 - 17)-nil inpihnfr niqjiq h hiuljuiqiupd <iujl]uilpuG dhiuihnfunipjniGGhp[i lunjniuuilpjijhG 
hiuiliuuiupmuGhpfi hph.ni Ipiqtihpp piuquuuqiuuil|hpii[ duijuhg h uinjniuiulpii[ h hfehpnl Guih (1. 12 - 14)-ni[ h (1. 12 - 15)-ni[ 
inpihni) hiujhpujfiG uiCqpiuqiupdiJiui) dhunhnJunipjiuG uinjniuiul)uijliG huu[uiuuipniuGhpp, uhGp h,uuiuiGuiGp (1. 12 - 3)-ni[ h 
(1. 12 - 4)-niJ inpihni) dhuuhnlunipjniGGhp|i uinjmuuiliuijliG huu[uiuuipniuGhpp. 



? = (hi)? 



1.12-17 



1.12-18 
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1.13 - T-LhpguipiuQ IjiuiS Ui5ijimjinii5 

UMp luiquignLghgliGp, np «<uijqiulpuG <iupiuphpuiquiGnLpjuiG <unnmq ShunipjniQ»-p huipmuin t Gmpp U rpjijuip 
pupGhp/i, 2uain qtnqphpniu' uinopjui qhGuunfinpdpG [ujiuin huiquiunq uiGuiquiubpp quiqun}iiupGapni|; Uhp uiju hnqi|ui&p ilfiuxjQ 
l\i pGqhuiGpuigGniiS iSpG^U uijdiS hquifr inhuuiquiG uipryniGpGhpp, uiji umiuGg npUt uuihiJuaGuiipuilpSuiG, iSuipnip 
iSuiphiJua infill uilpuG uninhguuiG iSpgngnq\ ljiiindnul t i5fi Gnp qpinuiqiuG hhquypgmu' uiupuhnipiq puipunipjniG tiingGtq 
huipiuphpuilpuGnipjuiG huiinnili inhunipjuiG quiquiipuipGhpp pnuiupuiGiSuiG U uTaqGuipuiGuuiG huipghpniiS, pG^iqhu GuiU 
niqqt^niiS t fiuiGiuiquiph tifiuigjuq quyinp inhunipjuiG qummguuiG huiiSuip: 

CGphpgnqp Ipupnq t Gqunntq, np iShp hnq^ui&niiS, i5fiui^un}i ;ptiqtiquiqiuG uiuipuifrnipjuiG iltig, duiiSuiGuiqn U 
uiuipuiinnpjnLGp, puigiupdiuq uipuiqnipjuiG puiquiqpp^Ghpp U pGqhuiGpunqhu pnpip puigiupdiuq ^pfiqfiquiquiG iShdnLpjniGGhpp 
piluijpG U inuipuifruiquiG piuqiuqpp^Ghpp hiuCqJiuuiGniiJ hG hpb^uiq^i pqMip, puq hniu^uiq^i JppqpquilpuG iniupui&mpjuiG iShg 
q'hpnG2juq lJh&nipjniGGhpp pifuajpG h imupuifruiquiG puupuqpp^Ghpp qhiuGqpmuGuiG piunui^uiq^i pq^np (quaternions): 

•NiujqiulpuG 4,uipiuphpuiqiuGnLpjuiG •i.unnniq ShunipjniGp lJiuphiSuiinpqnphG uijGpuiG qnm t U qunnuipjuq, np uijG jp 
quipnq ijiGtq ujuuq: <hinhuipiup iJhp hnqtifig uimugi|ui& <iujlpuqiuG dhunhnJumpjiuG huiqMmiuipnLu'Ghpp n^ tipuijG iqhinp t 
4mfuuippGhG LnphGgp dhuiq^nfunipjuiG hiui|uiuuipniiSGhppG, mji uiupnqg uipqp ;ppqpquiG iqhinp t Gnppg qpq^p: flpni[hhinh 
LnphGgp dUuiq^nJunipjuiG huii|uiuuipniiSGhpp huiGqpuuiGnnS hG iSpmjG -iiujqmqiuG huipuiphpuiqiuGnipjuiG hunnniq inhunipjuiG 
dhimhnJunipjuiG hunluiuuipniiJGhpp iSp 2mm limuGmihip qhiqpp, hpp s = h g = -1: 

Uju puidGnuS uiili}ini}i 2uipuin.phQp ilhp uinuigui& lp_uplinp uipnjmQpQhpp: 

1 . -iiujbuibuiG huipuipbpiubuiGmpjuiG himnrnb wbumpjuiG dbimpnfumpjiuG huiUiuuuipmdGbp[i: 



♦ ■ZiujbpujpG mGijpwqwpdilwd 4wjl]iulpuG dhwihnlumpjwG himlwuwpmiSGhpp 



<-' -»' 

K h K pGhpgpuq hunJuaquipqhpp lJpgU 




< — > 

K U K pGhpgpiu^ hunSuiqiupqhpp iSpgU 




ct = ct + sx 




f - -» - 

J ct = ct + sx 


\ 


<=> 




<-' ->' 

X = -x 




I X = -x 



1.13-1 



-»' ^ 

♦ 4iujhiuliwG dhwipnpjmpjwG hiuiliuuiupmrfGbpp K L K mripri pGbpgpwi hiurfiulpiipqbpp ilpph 





fliqpq dUuiq^nfunLpjnLGGhp 






<uiquiquapd dUiuipnJunipjniGGhp 


< 


f 7' = 7<(7)[(l + 4)? + g |-? 


] k 


•< 


'?. y< (v)[(i + 4)/ +g j/] 


♦ 


<-' 

<tiujhiuliwG dkimpnpjmpjwG hiuiliuuiupnirfGbpp K 


< 

L K hml]UJijpp pGbpgpiui hwiSwhiupqhpp rfpph 






fliqpq dUunpnJunipjniGGhp 






^uiquiquipd dUuiq^nfunLpjnLGGhp 






< 




U 

] 


•< 


^r<(V)[(i + 4)' + v ''] 





1.13-2 



1.13-3 
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♦ flui/ui b hwlpuijpp hmpmpbpmhuiG mpmqnipjmGGbpp buiu/p b qwiSiSw qnp&uihpgGbpp 
mpuiiuhiujuimpjmGGbpp 





















( 






y<(v) - 


1 


= A(v p )- 


1^ > o 


< 


v= v — 


u 


< 








«— 

— > V 






r<(v) - 


i 


= A(v P ) + 


1^ > o 




v - 











•iwjquilpuG hiupiuphpuiqiuGnLpjuiG hunnniq inhumpjuiG dLunJinJunipjuiG huiqMjiuuipniu'Gapp, hunSuiduijG (1. 10 - 29)-Ji U 
(1. 10 - 30)-p, iShGp uipiniuhiujinhgliQp GuiL v P puigiupduiq huapiuphpuiquiG uipuiqmpjunSp: 



->' -> 

♦ 4wjhiubwG dbwiJinfumpjuiG hiuUiuuiupmdGbpp K L K ntqpq pGbpgpui[ hmGiuuwpqbpp rfpgb 



fltqfiq dUuiipnfunLpjnLQQhp 


•iuiquiqiupd dLunfinpjnipjniGGtip 




r 














~t = 


A(vp) + f^ 


-» ~V V _> 

f + g^x 

c 2 


— * 

f = 


A(v,)--^L 


t +g-l~x 


< 
















x = 


A(v P )-|,^ 


X - Vp t 


7 = 


A(vp)+ l-s-^ 


->' -> ->' 

X + Vp f 

















♦ AuijhwbuiG dbwUmpjmpjwG hmUuiuuipmiSGbpp K b K hwlpuijpp pGbpgpmi hmiSmlpupqbpp tfppb 



flrqpil dUuiipnJunLpjnLQQtip 


•iuiquiqiupd dUuai}inJunipjniQQhp 




r 

«— ' 
J = 


A(v P )-i-^ 


<- Vp <_ 


r 

<— 

t = 


A(v P ) + i-^ 


«-' V\j <_' 

c 2 


< 






u ■< 










«-' 

x = 


A(vp) + \s^- 


<— — » *— 

X + Vp f 


<— 

x = 


A(vp)-|^ 


X 7 - "Vp f 

















♦ LiuiSipu qnpfrwbpgp, hmdmdmjG (1. 10 - 21)-/z, mGp hhwbjwi mpdbpp 

A(v P )= Jl-fe-V)^- >l|^| 

♦ 4wjbiubwG hiupiupbpwbiuGmpjwG hiuinmb inbumpjiuG dbiuipnpjmpjiuG huidwuwpmiSGhpp 
luniuGgpiupdbpp pwduipuipmiS bG (1.9 - 40)-nrf mpdiud iSpgiubwjpp hbmbjiui dGwjniG wpiniuhiujinmpjiuGp 

b 2 = t j -K?^cf j~x + g~x 2 = (cf) +s^c( + gi 2 = ^cf ^ +s^c( jx 7 -l-gx 7 " = (cY) + s(c f ^x" + g!* 2 > 



2. dujiSiuGiuhp, hplpupmpjwG U qiuGqilw&p ipnipnfumpjmGGbpp 

LnphGgp hiupiuphpuiquiGnLpjuiG inhunipjniQfig pJuniiS t np quipnq hG uihqp niGhGuq iSpiujG 2Uipddriq dnqp IpupiSuigniiS, 
2uipddriq dunSuignijgli dunSuiGuilip qiuGquupniS U 2uipddriq iSuipiSGfi quiGqiJuicrp iJh&iugnnS: Puijg ^uijquiljuiQ 
huipuiphpualpuQnipjuali huiinnLq inhunLpjniQpg hhinLniiS t, np quajuilui& diuiiuiQuiliuiuiuipuidnLpjuiQ IpjimngqMjifrpp 
pQmpiuqpnq i U g qnpduiqfig Qhpfi iShdnipjnLlipg, 2Uipdi[nq dnqp Ipupnq t U quiptiuiQuq U hpquiph^: Imq 2uapdi[nq 
duiiiuignLjgJi inhquiqiuQ dunSuiQiulip QmjQiqhu quipnq t U quiQquiqtq U uipuiquiQuq: bi q'hpguiiqhu, 2uipdq'nq lSuipiSGfL 
quiQqq'ui&p quipnq t U uiiJtq U QiluJinU ^pua hunSuip iShGp hplpupmpjuiQ «liuipfiuaQuq», dunSuiQuaqp «qiuQquaqhp> qunJ 
quiQqq'ui&p «ui(Jtq» uipinuahiujinmpjniQQhpli q^nfuuiphQ oqinuiqnp&niiS hQp «4in4inJiinLpjnLQ» lupinuihuijinnLpjnLQp: 
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♦ w wpwqmpjwrfp 2iupdrfnq dwrfwgmjgp, npp hwGqump i[ptfwbmrf qpwGgmiS t to mbqiulpuG diuGiuGwl/p 
mbnqmpjmG, mqpq b hiulpuqpp pGbpgpmi hwrfwbiupqhpmrf, hmiSmdmjG (1.3 - 15)-/;, (1.3 - 19)-/;, (1.9 - 31)-p 
L (1. 10 - 20)-/;, bniGbGui diuiSiuGuibp mbnqmpjuiG hbmLjiui ipnipnpimpjmGGbpp 























= 7i(w)t a = - 


h 




A(w,)- 


i _ ^ P 


to 






->2 


2' S C 


< 




















- r^w)?!, - - 






A(w P ) + 


1 . W P " 


to 






<-2 


2 4 C 



















♦ fliqpq b hwliuiqpp pGbpgpmi hwdwbuipqbpfi mbuwGbjniGpg, dpbGmjG ^wpddnq dwiSwgmjgfi duiiSuiGiul]p 
mbnqmpjuiG rfpppG uii[bigmlip ■iiujlpuljiuG piuGuidbp 

-(±4-)* 



♦ w uipuiqmpjiuiSp 2iupdi[nq b hiuGqump dp&iul/miS l GpbiupmpjmG mGbgnq dnqp, mqpq b hiulpuqpp 
pGbpgpmi hiuiliuqiupqbpmil, hwiSuiduijG (1.3 - 4) -p., (1.3-8)-/;, (1.9 - 30)-p b (1. 10 - 20)-/;, bmGbGui 
hpbiupmpjiuG hbmbjiui ipnipnpimpjmGGbpp 

















— > 

/ = 


/o 


= /oJi + 4 


->2 


/o 


< 




A/ N 1 




<— 

/ = 

V 




= /oJi + 4 




/o 








A / N 1 Wp 

A( w f) + y s ~c~ 



♦ Hiqpq b huiljiuqpp pGbpgpmi huuSuiljiupqbpp mbuuiGbjmGpg, dpbGmjG l bplpupmpjmG mGbgnq 2iupdi[nq 
dnqp bplpupmpjuiG iSpgpG iui[bigmbp -iuijljiulpuG puiGiudbp 



1 -X— r 



♦ W wpwqnipjiuiSp 2wpddnq b trio hwGqmnp quiGqiJiud mGbgnq ipnpdGwbiuG dwuGpbp, mqpq b hwlpuqpp 
pGbpgpmi hiuiSiulpupqbpmiS, hiuiSuiduijG ilbp hiupnpq hnqdiudp, b-mGbGiu quiGqi/uidp hbinbjuii 
ipnipnpimpjm GGbpp 





m = m(w^ 


= j i (wjm = - 


mo 




= mo 


A( Wp )- 








Jl + ,f +l 


->2 

c z 


2' ? C 




< 


















m = m(tv^ 

< 


= r<(w)m = - 


mo 




= mo 


A(w P ) + 


1 w P 






Jl + ,f +l 


<-2 

, W- 

> 2 







♦ tiiqpq b hmljiuqpp pGbpgpmi huiduil]iupqhpp uibuuiGbjmGpg, dpbGmjG 2iupdi/nq ipnpdGmlpuG rfiuuGpb-p 
quiGqi/iudp iSpgpG uidbigmljp IuijljiulpuG piuGuidbp 



Am = y(m-m) = I ys-^r- Wo 
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3. SbqwlpuG L piugiupdwb wpwqnipjmGGbpp qmiiiupiSwG L hiuGGiuG piuGwdbbpp 



♦ SbqmbiuG wpwqnipjmGGbpp qnidwpdwG h hwGdwG pwGwdhbpp 



u + v + s- 



V u 



l+s-^- + i 



1.13-15 



♦ Piugmpduil] wpwqnipjmGGbpp mwpw&wljwG pwnwqpfijGbpfi qmdwpp U muippbpnipjuiG pwGw&hbpp 



w P = A(v P )T?p + A(m p )"v 
~u f = A(v P )v?p - A(w P )"v P 



1.13-16 



♦ fiiugmpdml] wpwqnipjmGGbpp pUiujpG b wuipui&uibiuG pwqwqpp^Gbpp dpph qnjmpjniG mGbgnq dGwjmG 
wnGjmp/mGn 



A->0\ 2 ->0-» \2 ft-0\ 2 <-()<- /•<- n2 A-»0\ 2 ->0-» \2 A-OV <-()<- /•<- n2 

(Wp) + .VVVplVp + g^Wp _) = (w p ) + .SH-pWp + g{Wp) = ( "p ) + SUpUp + g\U?) = [ Mp J + Jli p U p + g (_H p j = 



1.13-17 



♦ ShqwbiuG h pwgwpdwb wpwqnipjmGGbpp dfipb bqw& wnGjmpjmGGhpq 



7<(w)v 



1+^+g^ 



A I \ \ W V 



r<(*0 



|i + .^ + g-^ 



. < . i Wp 



1.13-18 



bph iShGp Junpnipjiuup ipjpinifrhGp bpqjip unpipuilifi upuinunLpjinGp U iSuipnlpiipjiuG upuinunLpjinGp, huiinqiuuihu 
IIpnpnjiGhpp gbnji upuinunLpjinGp, uiupu lihuiunqipaGp np uijQ unShGp pG^ uhGp hppUt umpipht bGp - dpwjG dbd hbqdpp t 
Pnpip upuinumpjuiG U uiGqunS qpinmpjuiQ qpphpp qpijuii) hG lujGuihu, npiqhuqli npiuGp duinuijhQ bpljpp unpipiulip 
«hulifi*Ghpp» &puiqphppG: UanfrfipG m uminp inuipiu&ipjifr hG uiuhGnipap U uijdu ti inuipuifnpiuS nG: Cujui-2Ujui lSiupqpq nbn 
upuinpuiuui *bG pGnmGhpn uiju 62 iIuipuiriLpjni Q)i : Puijg uuipnlinipjmGp, duiuuiGuili urn duiuuiGuili, UpnprLfiGhpp ghnji 
umuigGnprpupjuiup upuinmnu t uuipnlpnpjuiG uinuicniqnLpjuiG \[pm rpn|iu& quupu2unulil[p U pupn2juGniu t «J2^ LU P ulnl PJ m ^ 
pnjup: bij run hlnSGiulpuGnLu IpninuipipTLU t uipunJuipuiGuilpjiG qpinnLpjnLQQhpp lJfigngn^: Uhui uijqiqpup Gupninuili mQp uiju 
hnrp|iu&p U hiuinlpuiqhu «<uijlpulpuG ShunipjniG» hJiuGuipuip uyJuuunnipjniGp, npp qoqQp uuipnlpnpjuiGp iltpgCiuilpuQuiuihu 
uaquiinuiqpq'hpii qhq&Jipp fiJipuiQQhppg U uaiquigmghpiL «piupdjuip3hp|i[i», np iSuipnlinipjniGp UpnpqpQhp|i ghqp 
umuagQnpnnipjunSp pjiuiipnGp mQp qnjiuinUhpii U iquiinpuauin t iSinQhpiL inphqhpualpuQ quipqiugiSuiQ huagnpq dpnipj: 



UhQp qn^ hQp uaQniiJ 4,uij ^pqpqnuQhpliQ, lSuaphiSuiinpqnuQhplili U pQnhiuQpiuiqhu pnpip 4uij uaqquijliQ 
iSuiuai[npuiliuiQnipjualip iSpuaQun qpinmpjuiG ilbg lJhp uquuii) 4iujlpulpuQ ^hrpui}in}unipjuiGp U Qnpjig ijhpiuqph^ nqg 
liuipulimpjiuQ fruiqiSuiG U quipquigiSuiQ iquiiniJnipjniQp: UhQp Qnp)ig iqhinp t UpuiphGp Upuip^ui2mG^p: 
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<iuilh[iliu& 1 - Lpuignig]i£ U"LuphiiLum[il|Lul|LuQ PiuQiudUhp 



(1.6- ll)-pg, (1.6- 13)-pg U (1.6- 15)-pg, liunJuajuiliuaQ v, u h w mqpri U huiliuar^pp hiupuaphpuiliuaQ 
uipuiqmpjnLGGhpp huiiJuip iSUQp huinuiGuiGp hhinhjuiL uinGynpjniMhpp 4hh,umpuih,uiG Q2uiqpnipjunSp. 



1) r<(v)(i + 4) = r<("><(-)[(i + 4)( 1 + 4)-^] 

2) 7<(T?) ( 1+ .4). 7<(V ) 7< (^)[(i + .4)(i + ,f)- g M] 

3) r< (^)(i + 4) = y< (7) r< ^)[(i + 4)(i + 4)- g ^] 



"biiuiQuiiqhu (1.6 - 7)-hg, (1.6 - 9)-hg U (1.6 - 17)-Jig, GnijGu[hu IpuiSuijuilpuG v, u U w niripji h huiliuirihp 
huipuiphpuilpuG uipuiqnipjniGGhpfi huiiSuip iShGp IpunuiGuiGp hhmhjmi uanGyiipjniGGhpp iphllinnpuilpiiG G2uiqpnipjuitfp. 

4) r<(v)(i + 4)-r<(»><(fc)[(i + 4)( 1 + 4)-^] 

5) 7<(t7) ( 1 + 4). 7<(7)7<( t,)^ 1 + .4^ 1 + ,f)_ g 5£] 

6) 7< (^)(i + ,f). 7< (v) 7< (tr)[(i + 4)(i + .4)- g ^f ] 

(<1 - l)-h U (<1 - 2)-p. huiihiiuuipnLiJGhpp puiduiGhpiil (1.8 - 32)-n4 uipihiii} hunSuiu[uainiuuJiiuiQ huii|uiuuipniiSGhph 
djiui, iShQp IpjinuiGuiGp hhinhjuiL uinGynpjmGGhpTi. 



1) 1+,-*- = 



^ 2) l+.-p- 



3) l+. ? f- 



(l+4)(l- 


^4; 






2 
tr 






^4; 






2 

c 






^4; 





1-g^f 



4) 



< 5) 1+,-fL 



6) 1+sf- 



(i+-4)(i+4) 



ail 1 

,.2 



1-f 


2 
cr 






^4; 






2 

c 




(i + 4)0- 








2 





ShriJi mGhG Guih hhuihjuii umG^nipjniGGhpp. 



1) l + s- 



2) l + s-£- 



3) 



l + s-S- + i 



1 + ,^ 



1 + s- 



^2 



„2 
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OqimlhynJ (1.8 - 29)-nq\ (1.8 - 30)-n4 U (1.8 - 31)-n4 inpqMjii) lupuiqnLpjmGGtipp lJpgU hrpufr uinGynpjnLGGhppg, tihGp 
quinuiGuiGp hhinlijuq uinGynpjmGGhpp. 

f 



1) 1+,^+g^ 



2) \ +s JL +g u_ 



3) 



c 



(i+-4+^) 



i+*i+^ 



(l-^) 



"biiuiGuiiqhu lihGp l|uuiuiGuiGp GuiU hhinlijuq uinGynpjnLGGhpp. 



C 1 „ vu 



1 



1+^ + 



g-Kf = (!+,-«-) ^ 

c 2 v / i-g^2 



hG^uihu GuiU lihGp IpiunuGuiGp hhuiUjuq hunSuiGiSuiG umGyupjinGGtipp. 



1+^+g-^f = 



i + ^t + g^r 
i-g^f 



i + ^ + 



g^f = (i + ,^) ^ 

c 2 v ; i -g-^- 



(<1 - 5)-nq\ (<1 - 6)-m[ U (il - 7)-m[ inpGuifr hiuduiuiupniiSGhppg iSGGp quinuiGuiGp hhuiLjuq umGyiipjmGp. 

(i+4+^)(i+-4+^)-i+-4+^ 

"biiuiGuiiqtiu (<1 - 5)-nq\ (il - 6)-m[ U (<U - 7)-m[ uipduifr hiuUuiuiupniiSGhppg* IpunuiGuiGp hhinUjuq uinGyupjinGp. 

(i+4+^)(i+4+^) = (i+4)(i+4+^ 

UuinuiGuiGp GuiU hbinUjuii lunG^mpjniGp. 



(i+4+^)(i+-4+^)-(i+4)(i 

M^uihu GuiU liuinuiGuiGp hhinlijuq uinGynpjmGp. 

(i+4+^)(i+4+^) = (i+4)(i+4)(i+4+^) 

PuiqiSuiupuinlibpiil Jipuip hhin \ - 5Vji pnpip hphp huiqMmiuipnLiJGtipp, iSGGp IpunuiGiuGp hhinLjuq umGyiipjniGp. 

(i+4+^) 2 (i+-4+^) 2 ( 1 -^) 2 ^( 1+ '4+^)(i+-4+^)(i+-4+^) 
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t^puip hhin puiquuiupuinlihpul (1.8 — 32)-n4 inpihui) pnpip \\hg uinG^nipjniGGhpp U oqinilhpul Guih (1.8- 24)-n4 inpihui) 
umQ^nipjniQpg, IpuiJuijuiliuiG v, u h w mqpq h huilpunhp huipuiphpuiliuiG uipuiqnLpjniGGhpp huitiuip iSUQp liuinuiGuiGp 
hhinhjuq uinG^nipjniGp. 

(^fK^flt^St'-^t'-^K^f) - 0-^)0-^)0-^) 



41-13 



M^iqhu Guih liuinuiGuiGp hhinhjuiL hphp uinGynpjnLGGhpp. 



u w 



vw 

^2 



)(' 
)(' 



u w 



vw 



0-^)0-^) 



"biiuiGuiu]hu IpunuiGuiGp hhinhjuq hphp uinGynpjnLGGhpp. 
r 



0-^0-^H 1 
0-^)0-^)^0 

o-^x 



II w 



= 1 



1-8^ 



1-8*1- 



1-8- 



u u 

c 2 

< > 

8 ji 



c 



X 



. WW 



vw 



vw 

„2 



dw \ _ 
c 2 J 

c 2 J 



u u 

„2 



WW 
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(1.8 - 15)-n4 inpihufr huijhpujliG uiGnpuiruup&uuiG 4uijlpjilpuG dhuiihnpinipjuiG huuhuuuipniu'Ghpp lJhGp Ipupnri hGp qph^ 
Guih quiduijuilpuG ¥(<£>, A) niqpq U hrnqmr^Jip ^q^quiqmG iShdnipjmG hmiJuip hhinhjuiL qhpiq. 



K h K hQhpgfiuiL hunJualpupqhpp lJfigU 



K h K pGhpgpuq huiiSuiliiupqhph upgh 
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(1.8- 25)-n4 inpihui) 4uijqual|uiG dhuupnJunLpjuiG huu|uiuuipniuGhpp iShGp Ipupnq hGp qph[ Guih qujuuijuilpuG Y(<p,A) 
JppqpliuilpuG tfh&nipjuiG huiiSuip, uipinuihuijinihufr inhquilpuG huipuiphpuilpuG uipuiqnipjuiu'p . 



fluilui dhuiihnhjmpjniGGhp 

/ = 7<(v)[(l + 4)? + g fA] 



4uilpurpupd dhuiihnhjmpjniGGhp 
V = 7i ( V )[0 + s ^)v + g^A ] 



41-17 



A = 



r<(v)p'-l/) 



ImiU, (1. 10 - 29)-n4 inpihui} 4uijl)uil|uiG dhunhnfunipjuiG huu|uiuuipniuGhpp iShGp Ipupnq hGp GmjGiqhu qph^ liunJiujuilpuG 
*¥(<p,A) $liqhlluil|uiG lJh&nipjuiG huiiSuip, uipinuihuijinihufr puiguipduiq huipuiphpuilpuG uipuiqnipjuiup . 



fliqpn dhuuhnlunipjniGGhp 



4uil)uinuipd dhuuhnJunipjniGGhp 



<P = 

— >' 

A = 



A(v,) + 
A(vp) 



2 C 



(P + 8-T 



<P = 
A = 



A(v,)- 



A(v P )+ \s- 



-»' v„ 

<p -s-r 
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«4uijl]ual|uiQ 4,uipiuphpuil]ualinLpjuiQ UtipuiGpliui»-nuJ IpupUnp nlipuiliiiiiniiipnLpjnLG niGhG hhinUjiu^ hpl)m 
lupinuihuijuinLpjnLQQhpp, npnQp IpjiiSuijuilpjiG v, u U w uipuiqnipjniQQhpli hunSuip inpiluid hG uinnpU. 

r i + r i 



,JL + J- S 

C + 2 S 



2 J C 



41-19 



(<1 - 19) -nij inpiluifr hphp qmjq uipinuihiujinnipjniQlitipp huitiuip iSUQp Ipupnri hGp qph^ quiplmp uinQyn.pjm.QQhn, npnQp 
lihQp IpGhplpiijuigGaGp uinnpU umuiGg uiupugnigtiuiG U qqptiGp qpuiQg lip iJuiup uiniuQg q'hlpnnpp Q2U1QJ1: 



lnmJlujiullluG mqpq U huilpunjip w inhrpulpuQ uipuiqnipjuiG hunSuip uihqp mQhQ hhinUjui^ uinGynpjnLGGtipp. 

r 

1 + ±s^- 

1 j. _UJV _ 2 C 



1 + 1^ 



1 + ffg 

i + 4 
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"biiiuGunqtiu, I' JiGhpgliiuL huniuilpupqtipniiJ IpuiSiujuilpuG uipuiqnipjunJp 2iupthlnri ipiip&GwquiG liuiuGplifi 

uilpGpiuppuijliG mqpq U huilpunjip uipuiqnipjniGGhpli hunSuip uihqp niGGG hhinUjuiL uinG^nipjniGGhpp. 



2 4 c 



2 4 c 



1+1^ 



1+^ 



1 + 



1 + 



2. ) 
C J 



1 + 



i4) 



1 + 



i4) 



1 + i?-^ 

1-1- 2 s c 



1 + -L S -!t 

2 C 



1 „2\ «W 
4 ' S 2 



^.2 



^2 



i + i4)-q?-i^ 



i + i4)-o?-i* 2 4 



1 + f .s 



2. 1 



V K 



1 + 



1 ,,2\ VU 
4 ' S > „2 



V M 

^2 



41-21U1 



41-21 P 



41-21q 
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M^iqhu Guih uihqp mGhG hhinUjui^ hphp uinGynpjnLGGhpp. 



r<(v)(i + 


2 c ; 


= r<00r<09[(i + 




-(*- 




r<00( 1 + 


2 C J 


= 7<(«><(-)[(l + 




-(*- 


|. 2 )^f] 


r<(«)(i + 


2 C / 






-Or- 


|.< 2 )^f] 


r<(")(i + 


<— \ 


= [( 1 + 




-(*- 


|. 2 )^f] 


r<0O(i + 




= r<00r<00[( 1 + 


i4)( i+ i4} 


-te- 


|, 2 )^f] 


r<(fc)(i + 


14; 


-n(V)n(tr)[(i + 






|, 2 )^f] 



"bnijGu]hu, A - h K' pGhpgpuq huiiSuilpupqbpniiS IpuiJiujuilpuG uipuiqnipjuiiSp 2UipdiJnq q'mp&GuilpjjG iJuiuGJil|p 
uil|Gpuippuij|iG mqpq U huilpuqlip uipuiqnipjniGGhp|i huiiSuip inhqp mGhG hhinUjuiL uinGynpjnLGGhpp. 



<*1 



2 s (g " + 2 ■ 



■ - 1 8 c + 2 S 



"\ S ™ + 2 S 



2- + ±s 

C 2 



» »■' 
„2 



1 ^ VW 

4 4 - 1 „2 



VW 

^2 



1 + 1* 



1 „2\ VW 
4 4 J „2 



VW 



V u 



V u 

^2 



M^iqhu GuiU uihqp mGhG hhinUjuiL hphp uinGynpjnLGGhpp. 

i^OO^ + 1*) = + + ±,) - g(g - ±, 2 )<J] 



-gfe-l* 2 )- 



i*r<00(*£ + |*) = r<(7)r<(w)[(gl + + 1.) -*(*- |* 2 )^f ] 
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-sy> 



kuiiJuijuiliuiG mqpq U huilpjjrpip vt> inhrpulpjiG uipuiqnipjuiG huiiSuip uihqp mGhG hhinUjuiL l|uipUnp uinGynpjnLGGhpp. 



41-24q 



41-25 



"bmjGu[hu liuiiiuijuiliuiG nu^pri U huilpuqpp w uipuiqnipjuiG huiiSuip inhqp mGhG hhinUjui[ uinGynpjmGGtipp. 



fliqpil 2mpchSuiG huiiiuip 



l + s 2_ = ^ + 2°f >0 



l + y^ 



A( Wp )-y^ 
= AQvp) 
A(w p )- i-s- 



> 



pL + i_ iA(Wp) 



A(w P )- 



1 - "'p 

2 15 C 



<mliuiqpp 2mpdiSuiG huiiSuip 



1 + 



A(w P )- 



A( Wp ) + |^ 



> 



A(h-p) 



A( W p) + ^-i 



> 



2--i.aA(w,) 



A , X I Wn 

A(w P ) + i-,s-^- 



4,1-26 



4binUjun puiGuidUhpp lippuimpmS hG «4iujl]ualjuiG 4ujpmphpuiliuiGnLpjuiG UhpuiGplpji - Upiu^uiip OuipdnLiS» hnrppjifrnLir 
tGhpqJiuajp U puupp uiuihiquiGiSuiG nt dLiuifinJunipjuiG opUGpGhpfi iShg. 



(gf + \sf - ,(gf + y,)(l + \s^r) + g(l + |,f ) 2 



1 +*-*-+, 



1^ 



+ + + =g(g" 



!* 2 )(i 



(1 + 4-5-^-) U (g-y + ys) uipinuihuajLnnipjniGGhpli &Luii}inJunipjiuG puaGuidUhpp. 



(1 + 



(1 



(1 



y< («)(i + \sf) = [ 7< (v)(i + i.,£)][ y< ( W )(i + 1-^)] + (g-y^^w-^ 
i*r<(«)(*£ + 1*) = [r<(v)fe£ + l^)][7<W(gf + -£-*)]- (g- |.^ 2 )/<(v)r<("')(^ + g^) 

ys-y) U (g-y- + yj) uipvnuihuajinmpjniGGhpli &Luii}inJunipjUiG puiGuidUhpp. 

/<(w)(i + = [r<(v)(i + l*^-)][y<(»)(i + !'-§-)]- te- T' s2 )/<( v )r<(«)^f- 

f^7<(w)(gf + | S ) = [r<(v)fe£ + |*)][y<(»)fef + I*)] ^ 2 )7<(v)7<(")^f- 
y*-y) U (g-y + yi) uipinuihuijinnipjniGGhpli dLuiiJinJunipjuiG iShli uijl puiGui&U. 

f y<(B)( l + J_,|_) = y< (v){[ X< ( W )(l + y*-y)] + i[ 7i M(gf + i-o]> 

\ 7<(«)tef + I*) = 7<(v){(i +^)[y < (w)G?f - + 1*)] -^[7<W(i + 1^)]> 

ys-y) U (g4y + yi) uipinuihuajinnipjniGGhpli &Luii}inJunipjUiG iShli uijl puiGui&U. 

f + y.f ) = 7<(v){(l + .^)[/<(«)(l + - + T*>]} 

1 7<(w)(gf + |5) = 7<(v){[/<(«)(gf + I*)] +g^[y<(«)(i + !*!-)]} 



41-27ui 
41-27 P 

41-28 



41-29 



41-30 



41-31 



g e qnp&ual|pgp niGfi hhinUjiu^ uapdhpp. 



4 1 



41-32 
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<iuilh[iliu£r 2 - Q-iuGdiuuiup Q-iur[iuijiiu]iiuunil 3)]iq]ilinuQh]i]i <iudiiup 

U"hp huignpq «4ui/biul/uiG ^lupiupbpwbiuGmpjiuG UbpiuGpbiu - Uhiujiuip CiupdmiS» hnrphufunu' tfhGp uinuagh^ bGp 
puiqniu Qnp quipuuiGuihpuy puiGuidkhp, npnGp GhplpujuigGruu' hQp uiju huulhRhufrmu' uinuiQg uqunuifriiuiG: UpuijG 
hJybgGhGp tihp pCphpgnqGhpfiG, np Ghplpjjjuigipiri puiGuidhhpp LnphGgjuiG huipuiphpuilpuGnipjuiG inhumpjuiG 
huiuuipdhpGhpp (hph uijq huiuuipdhpGhpp pliuiphb qrynipjinG niGhG) rpiip Ipjapnq hp uinuiGuq uhp puiGuidUhplig, qpuiGg ilhg 
h g qnp&iuliligQhpli hiuiJuap pQrpiiQhpiil hhinUjua^iupdhpQhpp. 

f s = 

1 . SbqiuljuiG uipuiq uigm if 



kuiuiujuilpuG 2uipdipiq q^npdGuilpuG uuiuGplip inhrpulpuG uipuiquigniuGhpp K h K' pGhpgpuq huiuuilpupqhpniu, 
huiuuiduijG (1.8- 3)-h h (1. 8 - 4)-Ji, iShGp uuihuuiGht tpGp hhinhjuq bhpiq. 

K mqpq h huilpunhp pGhpgpuq huiuuilpupqlipniu K' ntqhri U huilpuqpp liGhpgfiuq hiui5ualpupqhpnLiJ 



niqfiq uipuiquignul 
<uilpuqpp uipuiquigmu' 



dw _ 


d 2 l? 


dt 


,->2 

dt 


dw _ 


d 2 x 


d*t 


<_2 

dt 



fliqpq uipuiquigmu' 
•iuiquinfip uipuiquigmu - 



b = 


du 


_ d 2 x 




,->' 
dt 


,->' 2 
dt 


<— 

b = 


dtu 


d 2< x' 




it 


,<-' 2 
dt 



Oqinuiqnp&hpiq' inhquilpuG uipuiquiguiuG 4hpnhp2juq uuihuuiGmiSp iShGp GhplpujuigGmu hQp dhq npn2 puiGuidhhp: 

♦ UpLGmjG pGbpgpiui hiudiubiupqbpmd ipnpdGmlpuG diuuGpljp mqpq L hiuljiuqpp wbqiubiuG 
uipwqwgmiSGhpfi dppL bqiud <iiujbiul/iuG lunGjnipjniGGbpq (wniugpG piuGwdL) 



K mqpq h huilpunfm pGhpgpuq huiuuilpupqhpli upgk 

' tr - 1 t? 



K' mqpq h huilpuqfm pGhpgpuq hunSuilpupqhpli upgU 
r <- 1 



i 



0+4) 



(i + 4 



♦ UphGmjG pGhpgpiui hiudiubiupqbpmd rfmpdGiul/iuG diuuGpljp mijfiij h hiuljiurjpp wbqiubiuG 
lupwqiugmdGbpp lipph bqmd 4iujbiuljiuG uinG^mpjniGGbpq (hpbpnpq piuGiudb) 



K mqpq h huilpuqfm pGhpgpuq huiuuilpupqhph upgU 



K' mqpq h huilpuqhp pGhpgpuq huiuuilpupqhph upgU 

rl(u-)b = - r l(ii)b 



♦ fipwp Gbiuindwdp hwpiuphpiuliiuG 2iupdiliuG dbp qmGijnq bpl/m mwppbp pGbpgpiui hiudiulpupqbpmil 
ipnpdGiulpuG iliuuGplip inbqiul/iuG uipiuqiugmdGbpp ilpgb bqiud -iiujlpnlpuG lunG^mpjmGGbpri 



UiuuGfilip nu[\a[ 2uipduuiG nhuipmiJ 



b = 



LTuiuGplih huiliuiqhp 2uipduuiG qhuipmiJ 



1 



b = 
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♦ fipwp Gbimndwdp hwpwphpiubwG 2iupddiuG dbp qmGdnq bpbm mwppbp pGbpgpwi hiudiubwpqbpmd 
ipnpdGiubuiG diuuGpbp inbqiubwG wpwqiugmdGbpp dppb bqmd <tiujbuibiuG dGwjmG ujnGjmpjmGGbpp 

fliqjiq JiGhpgpuq hiuu'uilpupqhpp GpgU •iiulpiiqpp pGhpgpuq hiuu'iuliiupqhpp GpgU 

y 3 i (w^~a = y^Qu^b <=> y*(wj"a = y^Qt^b 

UiuhiJujQnuJ 1 -7 - Ciupddnq ipnpdGiubuiG diuuGpbp huiduip qnjmpjniG mGbG tip 2iupp jmpuihuimmb $>pqpbiubiuG 
iSbdmpjmGGbp ' uipuiqiugmiS U md, npnGg piugiupduib dbdmpjmGGbpp iSGmrf GG huiuiniuuimG pnpip pGbpgpiui 
hwdwbiupqhpmd (mqpq h hiulpuqpp): hdiuGiuiqbu qnjmpjniG mGp dp jmpiuhiuinmb qiuGqdiud, npp GmjGiqbu dGmd t 
hiuuinminniG pnpip pGhpgpuq hmdiubiupqbpmd (mqpq h hiubiuqpp): Uju pdiupbiud $>pq]ibiulpuG dbdmpjmGGbpp pudiuqmjGu 
bG pGmpiuqpmd biudiujiubiuG ipnpdGiulpuG diuuGpbp jwpdmdp mdiujpG qiu^uimd: Abmbiupiup pump wjq biupbnp 
fipqpbiubiuG dbdmpjmGGbpp dbGp uiGdiuGmd bGp -iiujlpubiuG dbdmpjmGGbp b miuppbpiubmd GGp qpiuGp uinnppG «A» 
gmgp^nd: Uhm mjq <{iujlpubiuG $>pqpbiubiuG dbdmpjniGGbpp uiuhdmGmdp: 

♦ AwjlpubwG wpuiqmgdwG umhdwGmdp K b K' mqpq b hiulpuqpp pGhpgpiui hiudiubiupqbpmd 

{~a i = y'(w)a = y^Qtj-b = <iuuuiuiuimG (imjjuq 2uiiuM ul G hunSuip) 
= -y^Qv^a = -y^Qljb = <iuuuiuiuimG (im]juq 2 UJ P'J muu huuluip) 

♦ AiujbiulpuG wpuiqmgmdp pn[np pGbpgpwi hiudiubuipqbpmd pwdwpwpmd t hhwbjuii wwjdwGGbppG 





— > 


f «< = 













♦ AiuGquuip qpfiwbmd qwGUnq AwjbiubwG qwGqdwdp umhdiuGmdp 

m io = -(8- T' ?2 ) m " ^ 

♦ AuijbuibwG mdp uwhdiuGmdp mqpq b hwbwqpp pGbpgpwi hiudiubwpqbpp hiudiup 

ft = m ia®< = •iuiuuiiuumiG (uii[]uq juipiWuifi hiuGiup) 
f i = m io a i = <uiuuiiuuiniG (uiUjuq 2uipchSiuG hiuiSiup) 



2. fiwgwpdiub lupiuqwgmd 

kuiGiujiulpiiG 2iupdipiq ipnp&GiuGiuG GiuuGpGp piugiupduib uipiuqiugniu'Ghpp K U K' mqpq U hiulpuqpp pGhpgpuq 
himSiulpupqhpmiS, hiuuui&uijG (1. 10 - 9)-h II (1. 10 - 10)-p, tfhGp uiuhuuiGhL thGp htunUjuq lihpiq. 

K mqpq h hiulpuqpp pGhpgpuq himSiulpupqhpmu' K' mqpq h hiulpuqpp pGhpgpuq himSiulpupqhpmu' 

fliqhq uipuiquigmiS - ~a f 

|^ <uil)iuqpp uipuiquigniiS - a v 
Oqimuqnp&hpiq' puiguipciuili uipuiquigiSuiG Uhnnhp2juq uuihiSuiGniiSp lShGp GhplpujuigGnuS GGp dhq npn2 puaGuidUhp: 



dr dr 2 
dr dr 2 



« < 



fliqpq uapuaquigniG 
<iul)uiqpp uipuiquigmiS 



dr 



dr 2 



dr 



dr 2 
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♦ Puiguipduib uipuiquigduiG puiquiqpp^Gbpp mqpq pGbpgpuii hiuiSiulpupqbpmiS (umuippG puiGuidb) 

-> ->' 
K mqpq pGbpgpuq hunSuilpupqnuS 



K mqpq pGbpgpuq hunSuilpupqnuS 



< 



dw p 
dx 



j>° du„ 



*p-^r-^(-)( 1 + l4)« 

♦ Puiguipduib uipuiquigduiG puiquiqpfoGbpp mqpq pGbpgpuii huiiSuibuipqbpmiS (bpbpnpq puiGuidb) 



K mqjiq pfihpgpuq huuSuiliuipqmu' 



-7l(w)a= -a < 



— > 

r<(-)(i + l4) 



£ mqjiq pGbpgpuq huuSuiliuipqmu' 



r<(«)(i + l4) 

Puiguipduib uipuiqiugiSuiG puiquiqpfoGbpp huihiuqpp pGbpgpuii huiiSuibaipqbpmiS (uinuippG puiGuidb) 
<- <-' 

£ huilpuqhp hGhpgpuq huuSuiliuipqmu' K huilpuqhp hGhpgpuq hunSuilpupqniu 



~di~ 
dw„ 



<-" du„ 



♦ Puiguipduib uipuiqiugiSuiG puiquiqpfoGbpp huiljuiqpp pGbpgpuii huiiSuiljuipqbpmiS (bpljpnpq puiGuidb) 



K huiljuiqpp pGhpgpuq huiiSuilpupqmiS 



-y\(w)a =-a i 



r<0O(*¥ + i«) 



£ huilpuqpp pGhpgpuq huiiSuiliuipqmiS 



<V)(l + l4) 



♦ Auibwqpp b mqpq puiguipduib uipuiquigduiG pi/uijpG b wuipuiduibuiG puiquiqpfcGbpp 4uijl]uibuiG 
uinG^mpjmGji 



K pGhpgpuq huiiSuil[uipqnuS 



K' pQhpgpuq huuSualiuipqnLiS 



<-0 ->0 , -> 

a„ = a„ + sa v 



bp = bp + sb P 



♦ Abuiuippppp 4uijl]uibuiG puiGuidb 
K mqpq U huilpuqhp pGhpgpuq huiiSuiliuipqbpmiS K' mqpq U huilpuqhp pGhpgpuq huuSuilpupqhpmiS 



~a f = A(w P )a < 
Sp = A(w P )a < 



< < 

bp = A(up)a i 
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♦ fiiugiupdmb uipiuqmgGiuG pilmjpG piuqiuqpp^Gbpp b inmpmdmlpuG puiquiqpfijGbpp <{iujbuibuiG Ipuiqp 
K mqpq U huiqumpp pGhpgpuq himSuiqumqbpmiS K' mqpq U hiulpuqpp pGhpgpuq hunJiulpupqhpnLiJ 



A( Wp ) 



H ~ A(w P ) 



« < 



(g-|* 2 )^ + |*A("p) - 
A(m p ) 



i.,2)^_J., A(Mp) . 



A(w P ) 



♦ Piugiupdmb uipiuqmgGiuG pilmjpG b inmpmdmlpuG pwqwqpfoGhpp mqpq b hmbmqmpd -(mjbwGmG 
dbmipnpjmpjmG huii[uiuuipmilGhpp K' b K mqpq pGhpgpmi huiiSuihiupqhpp rfppL 



fliqpq dUuaipnJunipjniQQhp 



<uilpuquipd duuiq^nfumpjmGGhp 



A(v P )+ \s 



1 „ "p 
2" c 



A(v,) 



-»0 Vn -> 



'P C "P 



A(v,)-ii 



L t _lL 

2 c 



»p -g-^-£p 



A(v P )+ -fs-^ 



♦ Pmgmpdwb wpwqiugiSwG pi[mjpG b mmpmdmbwG pmqmqppjGbpp mqpq U hmbwqwpd <tmjbwbmG 
dbmipnpjmpjmG hwilwuwpmiSGhpp K' L K hmbwqpp pGbpgpwi hmilmbwpqbpp iSppb 



fliqpq dUuaipnfunipjniQQhp 



•£,uilpuquipd duuiq^nJumpjmGGhp 



A(v P ) + yS-^ 
A(vp)-|.^ 



P c p 



A(v,) 



2 ' S 

A(v P ) + |^ 



^p -g-£-bf 



Dp+ c Op 



♦ Pmgmpdmb wpwqiugiSwG pmqmqppjGbpp piui[iupiupniiS GG hbmbjiui 4mjbmbmG mnGjmpjmGGbppG 
fiiy + sa p a v + g(a v ) 2 = (g - \s 2 )y\(wja 2 = + s£ P X+g(X) 2 = " T' ?2 )^ (")^ = (g ~ }s 2 )a 



3. LLqiuin iIuiuQplip ^uijI/luIjiijG qnpdnqmpjuid pGinhqpuiip L LiiiqpuiGdpiuG ^pmGUgpmll 



M^iqhu qpuihp <mjtpuqmG ShunipjuiG ilhg uipiniu&ipjifr pnmp quqiUnp uhf(mpjmGGhpp uhGp uiGipjiGmiS hCp 
«<iujquilpuG» U Q2 mi S umnpJiQ «<» gmgpyiq\ npujhuqji lJhQp imupphpuiqtiGp qpuiGp uiUuiGquilpuG huiiiuaupuinuiuJuuiQ 
uhfmipjmGGhppg: 

♦ K U K mqpq pGbpgpmi hmilmbmpqbpmil -imjbmbmG qnpdnqmpjmG pGwbqpmqi b LmqpmGdpmGp 

-> ->' 

K mqpq pGhpgpuq huuSuilpupqmu' K mqpq JiGhpgpuq huuSuiquipqmu' 



b i = -moc 2 



u 



I +s^-+g^ r dt 



7 c I ^ ^> 
&< = -m c 2 J Jl + +g-^j- dt 



2 4 = - mo c 2 JT^|. + «5 : 



->2 
111 
C ' 2 



5< = - moC lJl+ s M-+g-!i 2 



->2 
«_ 

C 2 
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♦ K L K huiljuiqfip fiGbpgfiuii huiduiljuipqbpnid ■iuijljuil/uiG qnpdnqmpjuiG fiGwbqpui[p b LuiqpuiGdfiuiGp 



K huilpurpip pGhpgpuii huiiSuilpupqniiS 



K huiljuiripp pQhpgpui[ hiutfuilpupqnLiJ 



b i = -moc 2 



c 



tr^ = -moc 



£ < = wji+.f+g^ 



'I' 



♦ AuijhuilpnG qnpdnqmpjuiG pGinbqpuijfi dbdnip/niGp pnpip niqfiq b hiulpuqpp fiGbpgfiuii huiduibwpqbpmd 
upuhupuGUmiS t U hbmLiupuip dbGp ui/G l/GjuiGuibbGp uiniuGg dblpnnpp G^uiGfi «b» mwnuiG^uiGnd 



— — — Ij^ — 



♦ UfibGmjG fiGbpgfiuii huidwbuipqbpmd niqfiq L hwbuiqpp LuiqpuiGdfiuiG $>niGbgfiuiGbpfi -iuijljuibuiG bwu/p 
K niripri U huiljuiqpp pfihpgpuiL hunJuiljuipqtipnLiJ K' niqpr\ U huilpurpip pGhpgpuii huiiSuilpupqhpniiS 



1 +S f 



£ <0*) 



£ iQ*) 



1 +S f 



1 +S f 



♦ LuiqpuiGdfiuiG jjmGfigfiuiGbpfi niqfiq h huibuiquipd ■iuijbuil/uiG dbuufinfiimpjuiG puiGmdbbpp K' b K 
niqfiq b huiljuiqfip fiGbpgfiiui huiduibuipqbpfi dfipb 



fliqpq dUuiipnpjnipjniGGhp 



£ <Q*) 



<uilpuquipd dUiuipnlunipjniGGhp 



i + <-t + *-$r 



c 1 



V u 



x <(") 
£ iO*) 



4. Uqmin tiwuGphp tGhpqpwjp L pmipp Auijlpuhmli piuGwdhhpp 



♦ K niqfiq b huibuiqfip fiGbpgfiiui hwdwl]uipqbpnid tGbpqfiuijfi b puufifi ^iujbuil/ujG pmGwdbbpp 



K niripri pGhpgpuii huiiSuilpupqniiS 



-moc 2 = A(H>p)moc 2 



K hiulpuqpp pGhpgpuit huiiSuilpupqniiS 

<_ 1 + J-s-W 

E, = 2 c nine 2 = A(w„)m c 2 



-mac 



7< = ~~r^ 



-moc 
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♦ flqfiq b hmbwqfip tGbpqfiiujfi b pwififi -iiujbwbiuG uinG^mpjmGGbpp 



E i - E < - E i 



P<=-(Pi+ s ± E i) 



♦ tlqfiq b hmbwqfip piuififi rffipfiG qmiSiupfi b muippbpmpjwG IiujbwbiuG lunGjmpjmGGhpp 



2 ' S C C < 



♦ UGjuipd iSiuuGfibfi <tiujlpiihiuG GbppfiG tGbpqfiiujfi L ^lujbuibiuG GbppfiG piuififi piuGwdbbpp (w = 0) 

E i0 = E = m c 2 

Pio = Pio = P <0 = -\sm a c 



♦ Id-mpGdiud UiuG fiuudiup tGbpqfiiujfi h qiuGqdiu&fi <{iujlpubiuG piuGiudbp 



w - <0 - i An, r% - 1 r 2r 



♦ tGbpqpuijp b piuififi niqfiq b hiulpuqiupd -iiujlpubiuG dbiuifinfiimpjiuG hiudiuuwpmiSGbpp K b K niqfiq 
pGbpgfiuii hiuiSiulpupqbpfi Gfipb bpp g * 



fliripq 6Uuii(inpjnipjniGGhp 



•iuilpjjrpupd dUuiipnfunLpjnLGGhp 



< c \ * c 



(! + 4)(Vf 



♦ Ciupdi[nq ifinpdGwbiuG iSiuuGfibfi 4iujbiulpuG [pfid tGbpqfiiujfi lupmwhiujmmpjmGp bpp g * 



2 / N 2 



^(^)p<+<p<) 2 = ) +*U^ )p;+g(/?;) 2 = g(g-|. 2 )(m ()C ) 2 >o 



r ? 2 )(ra c) 2 > 



♦ Ciupddnq ifinp&GmbiuG iSiuuGfibfi w uibqwbiuG lupmqnipjwG npn^iubfi lupdbpGbpfi qbwpmil tGbpqfiiujfi b 
piuififi huiiSiup mbqfi mGbG hbinbjuii «iniupopfiGiuljmpjmGGbpp» 
r r 

[ s < 

ui) hph 



8 > T' s2 



U w = --y c > uiupjj E < = U P< = - -j.s 2 »Joc 
U w = -y-g-c > uiupu p 4 = p 4 = U 



p) hph < 4 U w = -4-4-c > uiujui p , = p . = U E , = J 

> U g < - g II 



-ks 2 

4 2 
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5. ^u/jdujljuiG nid 



♦ ^uijquiquiG mdp uiiupiudiuquiG puiquiqppjGbpp uiuhduiGmdp mqpq U hmlpuqpp pGbpgpmi hiuiSiulpupqbpmil 
-»' -> <-' <- 

K II K mqpq pGhpgpuq hiuu'iulpupqtipniu' K U K hiulpuqhp pGtmgpuq hiuiSiulpupqtmniu' 



.-»' 
.-> 



,<-' 
.<- 



♦ ^mjpmumG mdp pi[mjpG pmqmqppjGbpp uuihiSiuGmiSp mqpq U hiulpuqpp pGbpgpmi huuSuilpupqbpmiS 



K \jl K mqpq pGhpgpuq huiu'iulpupqtipmu' 



K h K hiulpuqhp pGtmgpuq hiuiSiulpupqtmmu' 



f< 



dt 

= _d_ 
dt 



E' 



<-0 



s 



♦ ^mjpmqmG mdp mmpmdmqmG pmqmqpp^Gbpp pmGmdbbpp mqpq h hmqmqpp pGbpgpmi hmdmqmpqbpmd 
-»' -> <-' <- 

^ k X mqpq pGtmgpuq huiu'iulpupqtipmu' ^ li hiulpuqpp pGtmgpuq hiuiSiulpupqtmmu' 

->' — » f <— ' <— 



7< = "fe- |.5 2 )rao/J(w)a 



/< =-(*- 



2 )mo7j(vv)a" 



♦ -iuijljuiquiG mdp pq'uijpG pmqmqppjGbpp pmGmdbbpp mqpq U hmlpuqpp pGbpgpiui huuSuilpupqbpmiS 
->' -> <-' <- 

A" U A" mqpq pGtmgpuq hiuu'uilpupqtipmu' A" U A" hiulpuqhp pGtmgpuq hiuiSiulpupqtmmu' 

<-'() <- , - <- <- <-' 

/< = -g{g-\s^mo^r\(u)b = g^f t 

fl = -g{g-W)mo^Yl(™)"=gf-f< 



7< = -gig- \s^mo-^r\{u)b = gJff < 



f i = -g(g-}s 2 )mofrlQ})a=gff i 



♦ 4uijpuiuuiG hmpmpbpmqmGmpjmG huunniq mbumpjuiG iSbp mmhiqmGdmd t hjminnGp dbpmGpqmjp 
hpqpnpq opbGpp , bpb dbGp hjminnGp quiuuilpuG mdp rfmpjiupbG oqmuiqnpdbGp ■iwjpuiqwG mdp , qmumqmG 
qmGqdmdp ipnpiuipbG oquiiuqnp&bGp -imjqmqmG qmGqdmdp b q'bppmiqbu wbqwquiG quid IrjminnGjwG 
uipuiquigduiG qinpjwpbG oqmuiqnpdbGp ■iuijpuiuuiG uipwquigmdp : 

->' -> <-' <- 

K U K mqpq pGtmgpuq huiu'iulpupqtipmu' K U K hiulpuqpp pGtmgpuq huuSuilpupqtmmiS 



f< = ~(S- \s 2 )m a a i = m io a { 



f< = ~(S- \s 2 )m a i = m io a i 



/< = ~(S- i-s 2 )m a i = m io a { 



f< = ~(S- \s 2 )m a i = m io a i 
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♦ 4wjUwl]wG hwpwpGpwbwGmpjwG hwwmb whumpjwG tfbp wwhwwGdmd GG GwL IrjmwnGp dbpwGpl/wjp 
uinwppG U bppnpq ophGpGGpp: -iwjl/wbwG mdp dbdmpjmGp pnpip mqpq pGGpgpwi hwdwuwpqhpmd hwd 
pnpip hwbwqpp pGGpgpwi hwdwuwpqhpmd wwhwwGdmd t, pub mqpq L hwlpuqpp pGhpgpwi hwdwhwpqhpp 
dppL -iiujljuibiuG mdp ipnfumrf t rfpuijG GjwGp: 

"bjmuinGp i5hpuiGpliuij|i umuigpG ophGpp "bjmuinGp lShpuiGJilpujIi hppnpq ophGpp 

y< = y\ \ y< = -/< 

/<=./■< /<=-/< 



6. fiiugiupdiuq md 



♦ Puigiupdwh mdp mwpwdwhiuG pwqwqppjGhpp miihiSiuGmiSp mqjiq U hiulpiiqpp pGGpgpwi 
hwdwlpupqhpmd 



K U K mqjiq JiGhpgpuq huiu'uiquipqhpmu' 



K U K huiquiqpp pGhpgpuii huiuuiqumqhpmu 



p dr 



f 



dp' 



p dr 



f 



dr 

p ~ dr 



♦ Pwgwpdwu mdp pifwjpG pwqwqpp^Ghpp uwhdwGmdp 



<— U' -»U' ISO \ 



<-<> ->0 j /■ o 

■If J p VP dT 



♦ UphGmjG pGhpgpwi hwdwuwpqhpmd wqqnq h hwqwqqnq pwgwpdwl] mdhpp pi/w/pG h wwpwdwhwG 
pwqwqppjGbpp dppb wbqp mGbG hbmbjwi ■iwjbwpwG wnG^mpjmGGbpp 



K pGhpgpuq hunJuilpupqnuJ 



./ p ./ p ./p 



f +-f 
3 p g ■' p 



A 1 ' pGhpgpuii hunJiulpupqnLiJ 



y p ./ p ./p 



/"_»> _>0<\ 

{./p + f/p ) 



♦ Pwgwpdwu mdp pi/w/pG pwqwqpp^Ghpp 4wjbwl/wG pwGwdbbpp K L K' mqpq h hwbwqpp pGhpgpwi 
hwdwbwpqbpmd L bwwp ■iwjbwl/wG mdp hbm 



K mqpq U huiqumpp pGhpgpuq huiuuiqumqhpmu 



K' mqpq U huiquiqpp pGhpgpuq huuiuiliuipqhpmu' 



-s 2 )m 



Wn -> 



/p = -gig ■ 



J_-2 
4 



5 2 )m - 



KVp - 



ITp 



r s 2 )m - 



-a, = , 
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♦ Puiguipduil] mdp muipuiduibuiG puiquiqppjGbpp ^uijbuiuuiG puiGuidbbpp K b K' mqpq b huibuiqpp 
pGbpgpuii hiuiSiulpupqbpmiS b l/uiu/p -iuijuuibuiG mdp hbm 



K nu\pri U huilpuqpp pGhpgpuiL huuJiulpupqhpnLii 



K' mqpq U huiquiqpp pGhpgpuq huiiSuiqiupqhpniiS 

7 P = -is- \s 2 )moy < (u)a < = r<(")/< 
7 P = <S- }s 2 )mr i (u)a i = r<(")/< 



♦ Puiguipduil] mdp pduijpG puiquiqppjGhpp uipmuihuijuiduid puiguipduil] mdp inuipui&uibuiG 
puiquiqppjGbpnd 



K mqpq U huiquiqpp pGhpgpuq huiuuiquqiqtipniu 



/ P 8 c f p 



/' = a— f 



A"' mqpq U huiquiqpp pGhpgpuq huiuuil[uipqhpmu 



./ p S c f p 

<_0' ^ <_' 

,/p ~~ 8~c~f p 



♦ Lppd puiguipdmb mdp ^mjbuipuiG pmGuidbp K mqpq b huibuiqpp pGbpgpuii huiduibuipqbpmiS 

->() \ 2 _>0- 



(7|!) 2 + .^7p + g(7p) 2 = »(i + 4 + s-^)(7p) 2 = gf, 
(7l) 2 + *7 P °7p + <7p) 2 - 8 (i + 4 + ^)(7 P ) 2 - «/* 

♦ Lppd puiguipduil/ mdp -iuijl/uibuiG piuGuidbp K' mqpq b huibuiqpp pGbpgpuii hiuiSiulpupqbpmiS 

(7; 1 ) 2 + ^7 P °/ P + g(7;) 2 = *(i + 4 + (y' f y = ^ 



♦ Uqqnq puiguipduil/ mdp pduijpG b muipuiduil/uiG puiquiqppjGbpp mqpq b huil/uiquipd ^uijl/uibuiG 
dbuiipnpimpjuiG huiduiuuipmiSGhpp 



fligpq dUuiipnpinipjniG 



<uiquiquip6 dUuiipnpinipjniG 



A(v P )+ 



/ P + 8 c f p 



A(v P ) 



fl 2 J c 



p C ■' P 



/ P = 



A(v P ) 



p ; 2 c 



A(v P ) + |^ 



c ^ p 



f +—f 

J P C ^ P 



♦ ^uil/uiqqnq puiguipduil/ mdp pduijpG b muipuiduibuiG puiquiqppjGbpp mqpq b huil/uiquipd ■iuijl/uil/uiG 
dbuiipnpimpjuiG huiduiuuipmiSGhpp 



fliqpq dUuiipnfunipjniQ 



•iuiquiquipdi dUiuipnJunipjniQ 



A(v P ) + 



A(vp)-f^ 



/ p + 8 c f p 



<-()' 
/p = 



f --^-f 

J p c J P 



A(v P )- 



A(v P ) + -ks- 



"p y 
c J P 



7 +^7 

^ F C ■> P 
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U\i JuGqpuiGp lJbp hnrppjifr-qppnijqli huipquipduiG pGphpgnqGhppG: CuipuiqptfuiG iShg imquiqpuiqiuG quitf 
2iupiuhjnLuiul|uiG GjipiqniiSGhp huijinGuiphphpn qhiqpmiS, JuGqpmiS hGp uihqjuiq iquihtq tihq Uhpnlifyjuq tpjqinpnGuijfiG 
ifmuinni|; ImiIj hph qnip huijinGiuphphp piSuiuinuau|ipual|uiG qunS iSuiphiJiuin|il|uiquaG uuijpiupniiJGhp, uiiqui Ghpnq hqhp: lui 
lipiSpiujG iShp iShqpG t U ph <uijquilpuG ShumpjuiG quiti uinui4tq Uu GnpJiG iShfrmpjinG UiuphiSuunpquijp, miS hhui iShp 
huiqnpquaqgnipjniGp uijq upuhJiG qiupnq t pniquigtq tp: 
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